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INTRODUCTION

Authors, educators, and other experis
indicate that the past decade, as well as the
next, exposes us to a new post-industrial era, a
super industrial phase, a reformation, or a new
consciousness. Whatever concept is accepted or
interpretation. rendered, the f:¢! remains that
25% of the world’s popmsation is using up 90%
of the world’s natural resources, energy, and
water. All these goods and services ostensibly
provide a higher standard of living and are
frequently attributed to an improving
technology.

However, our environment is becoming
polluted, we are rapidly exhausting our energy
resources and our air and water supply is
becoming increasingly more dangerous for man,
beast, and plant. It is evident that our

-preoccupation with using quantity as a measure

of a standard of living has béen accomplished at
the expense of a quality standard of living. Now
forecasters predict standing room only, on this
planet, if population increases continue,

First technology was prominent now
science is gaining in prominence. What about
man? Shall science and technology dominate
man or shall man use science and technology to
serve man? It is the author’s conviction that
science and technology are dominating man.
The proposed educational program, described
in the following chapters, is reccommended as a
means for man to understand science and
technology and make more intclligent decisions
regarding their use.

This beginning would enable our progeny
to become aware of the benefits as well as the
ravages of science and its applications as a
material, process, or technology.

Toffler postulates that the current lifetime

"has experienced more materials, processes, and

technologies than 799 preceding lifetimes. If he
is right, what have we done to eliminate
poverty, eliminate ~ wars, improve the
democratic process, or for that matter have we
educated our youth to cope with new goods

and services within our productive society to
better serve man? '

It is the designed intent that the
educational program described in the followins
chapters will provide students with optennsang:
altermatives as well as the consequences of their
selections upon themselves and society.
Experiences with a multiplicity of materials,
processes, and technologies, representative of
our productive society, exposes the learner to
the demands imposed by techn ~gies as well as
the institutions employing these technologies.
A chemical process or mechanical piece of
equipment can be very demanding if it is to

 serve its designed purpose. Shall we as citizens,
© consumers, or taxpayers subscribe to such

authoritarianism? Must we? There is ample

evidence to indicate that as educators-we caji "’

implement a program to enable youth and
adults to make selections with the realization of
the consequencex of such selections. This type
of learning enviroriment provides students of all
ages with the experience of making
commitments and realizing the consequences of
their choices upon themselves, society, and
their future. ) ’

It is the emotional and intellectual
commitment to accejt or reject a material,
process, or technology ‘that results in value

formation and ‘not temporal attitudes. These -

statemieuts have been verified by the use of the
following described program with university
students, medical doctors, average students,
mental retardates, slow learners, as well as adult
in: .ites of 2 correctional institution, functional
re‘ardates, and native hard core unemployables,
The phase sequence of the program was altered
to satisfy the objectives of- each treatment
group. However, besides the organization of
each laboratory, three features become
prominent in the application of the program,
They are the product matrix, the introduction

of learning material from systems to units, to -

components, to principles, and the eritical




incident evaluation of the student’s
performance and PERT application to program
evaluation. All are explained in detail in the
ensuing chapters. A brief review may prove
beneficial.

The following matrix represents a
sampling of processes representative of the
plastics matertal aspect of our society. Specific
products have not been recommended so that
cach individual instructor can make selections
based upon regional preferenees and availability
of equipment. The important aspeet of the
recommended matrix is that students seleet a
product representative of each process. It may
be simple or complex depernding upon machine

capacity, die design, and/or raw material
cheniical eomposmon affected by heat and
pressuré: :

Yhe produet impact upon sociely .is
studied. Is the use ¢f the product a positive
trrde-off in terms of re-cycling, durability, or
quality? Do industrics employed in producing
such products contaminate oir, »vater, or use
excessive energy in terms of product utility for
a better life? This constant comparison of
produet usefulness, need of exhaustible raw
material, and social contribution mandates that
product selections provide surrogate
experienevs representative of our productive

_ society.
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To reinforee this experience the learning is
struetured on a systems basis. Therefore, a
systems chart " and the interaction of the
systems can be observed and studied. The
relative merits of the product upon society, the
environment, the community, man, -and its
contribution to a better life ean be ascertained.
The speeific study of units, components and
principles becomes the voeational objeetive of
the craftsman, technician, engineer, or.scientist.
System demands and limitations represent an
awareness level of learning adequate  for
intelligent decision making as a consumer,
citizen, or taxpayer.

SYSTEMS

COMPONENTS

PRINCIPLES/

To evaluate the performance of the
student, the cfitical incidzat method is
recommended. This method becomes a guide to

the student for further self-development and

p‘rogress as opposed to the authoritarian finality

of a grade. Therefore, "performance « -iter-
must be relevant to the student ability,
equipment and supplies avaii» bility
sipplemented by adequate informatio. - sheets,
tapes, or programmed instmctions.
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Educators have concerned themselves with
the impdct of middle class values, representative
of terching personnel, upon students. It is my

coniention that the formation of values has .

been abdicated to the produeers of goods and

" services, or as some authors refer to themn as

technocerats. 1 offer the following as an example
of -the  failure to employ technology to
implesment a eurrent valte that is a myth in
actual practice. Demoeracy. People have died
and nations have fallen under the banner of
democraey. Current authors speak of more
representation in deeision making; whether it
be in an institution, municipality, state or
nation. How ean this be possible with cur
current system of elecction of representatives
whether it be a legislature or a committee? How
aceurately does, or can, such a representative
speak fer me or any one citizen on any issue?
Consider for a roment the possibility of a
dircet vote on any issue, loeal, provineial, or
national, by cach eitizen. Would this be
possible? Certainly. The technology already
exists wherchby every eligible citizen could cast
his direct vote on any issue affecting him. The
results could be tabulated almost immediately.
Would this not be a more representative sample
of the people’s choice? Would there be
disparities? Certainly. But regions electing

alternative routes would be required to abide
by their selection. This one application of a
technology to implement a value coul have
profound implications for the future. ii ;- :J
not be implemented nation-wide immediately.

Suppose universitics, who already have:

computers and an ample supply of terminals,
permit each student to vole on cvery issue
affeeting him. Think of the fecdback—if we
really want feedback. Is it possible that this
application is what Professor 11. 3. Broudy had
in mind when he said “ . .. it is the machine

that may in the last aet foree us to beecome -

eminently human.”? .

It is not my intent to advoeate any
philosophical or political scienee concept.
However, it is my intent to emphasize the fact

that the man-seience-teechnology econstellation |

of confrontations eant serve man or man may
abdicate his responsible role and serve scienee
and technelogy. It is the recommendation of
this author thzt the incorporation of the
cdueational program described in this text
would permit every man and woman a greater
option to control his or her future. Seience and
technology is here to stay and we must harness
this dynamic force if man is to survive on this
planet.

!
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INTRODUCTION

Educating a socicty to mect cybernated
challenges is a very complex and challenging
erideavor. It is not my intent to indict or
condemn our past practices in cducation.
However, 1 do plan to explore and ¢xamine our
cducational practices, past and present; the
demands imposed by a cybernated
technological thrust upon all socicty, its
institution and pcople and finally, propose a
partial solufjon to overcome our cducational

inadequacics in an effort to help our citizens of

1990 cope with the problems of that day.

I don’t believe it requires cxtensive
claboration, but it does require mention that
educational institutions ar¢ morce designed for
administrative convenicnee than to stimulate

learning or provide an environment conducive’

to learning. When [ use the term ‘learning,’ ] am
speaking of an cducational program dcsigned to
make cducation meaningful in an intellcctual
and emotional scnse to the masses of the
population and  not only to the elitc.
Arguments of mass education versus clite
education are undemocratic and very apartheid,
in nature and more specifically, unproductive.
Granted that we cannot scparate education
from socicty, even if we, as educators, should be
foolish enouglt to do so. The abdication of the
parental responsibility to  transmit complex
knowledge to the schools is a legitimate
expectation of a taxpayer in a democratic
socicty. There is extensive cvidence to-indicate
that today’s youngster cannot hope to acquire
the requisite knowledge to cope with today’s
technological socicty in a family situation.
There is cqual evidence to indicate that our
attempts at cducating by the 1900 format,
designed for the clite, has been more of an
indication that students learn in spite of the
institution, rather than because of it.
- Attempting to forecast twenty to thirty
years into - the future is a hazardous
preoccupation: There are only a limited number

TECHNOLOGY: MASTER OR SLAVE?

of reliable indices to direct our attention. Onc
of the most outstanding requircments of the
future will be that most of thc population, if
not all of it, will require a greater command of
the so-called “academic” disciplines. The mere
fact that this term had to be used is a reflection
that cducators continue to perpetuate our
educational biases and fail to rccognize the
highly complex mature of the productive
institutionsin our socicty and their impact
upon our culture and subscquently upon our
curriculum design.

What 1 am attempting to indicate here is that

'at least 80%——hopefully, 100% of our high

schoo! population will have a command of the
mathematics, sciences and humanities
comparable to that cvidenced by our entering
freshinen in college. This is no argument that
they will all move on to college, but it is a
reflection of the second index of the future and
that is, that all productive citizens will be
requircd to become involved in continuing
cducation, even at the point of retirement from
an income producing carcer. _

This poscs another challenge for the
clementary and sccondary educators of this
nation and that is that all studcnts shall
concentratc their first twelve years of education
in an intelleetaalizing endeavor and not in an
occupational preparation  endcavor, Carcer
preparation requiring scicnee, mathematics and
humanities is fundamental to the enginecr, the

“busincss man, the politician, the scicntist, the

craftsman and every productive citizen.

This then establishes another premise that
vocational ecducation is, in fact, thc more
concerted preparation in the specifics of a
carcer and cannot with any educational
integrity be rclegated to a high school
curriculum. Whether it bc a vocation in
medicine, in engineering, in tcaching or as a
technician, we must rccognize that the
prcparation for vocations requirces first, a broad

base and a command of the academic -

i e gim LR L
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disciplines, keen  awareness of  human
relationships, o skill of communicating and
symbolizing  and an understandin:  of the
technologies that appear in our productive
suociety as a result of the application of
scientific research.

Thercfore, the old administrative practice,
that if a student does not or cannot command
algebra, geometry or other academic subjeet
matter, we may administratively schedule him
or her to business arithmetic, math for
carpenters  or simiarly  “dumbed  down™
courses, is iudefensible, )

Flis proposes that curriculum builders of the
future and tescher ('(lu(:x;llnrs; will have to took
upon the needs of the child in a broader and
more concerted sense——to look upon teaching
not as an art, but as a science. The learning
standards of parformanee must he higher than
currently expected. This, then assumes that
assistance for the teacher will be required so
that instruction can in fact, become more
individualized and teaching will replace the “off
the seat of the pants™ practices, and the
dislogue and jargor: ill be climinated in favor
of vocabulary. 1t would be my recommendation
that any indictment of a student’s lack of
progress is focused first upon the “ivory tower”
traditional  c¢fforts of universities  who
frequently fail to recognize the problems of the
students. Then we focus upon the “cult of
efficiency™ syndrome practiced by all schools
and departments of education administrators,
then  upon  an  assessment  of  teacher
cifectiveness before any indictinent of student
fatlure or student lack of interest is levied.

These are not just mere protestations, These
comments are based on sis years of rescarch
with actual youngsters from school systems in
control and experimental situations using all
the categorizations so common among school

administrators.

This  brings out the second educationsl
challenge  and  subsequently  stated  gs  an
objective i the program deseribed., That is that
youngsters cannot and in faet, should not, he
required to synthesize the “pigeon holes™ of
learning into a meaninglul whole. There must
be a learning program that will provide a
synthesizing  educational experience so  that

students may recognize the significance of what
is taught in the other classrooms, A surrogite

exploratory  experience is recommended that -

will give’ meaning to the often cuphemistic
formulac, theses, conceplts, and theorics. An
interface  of theory with praclice, a
reinformeement of an idea by experimentation
has heen suceessfully applicd.

Let us ask another question. How can a
sccondary school student make an intelligent
choice of a future carcer? There is ample

research evidenee to indicate that the sehool

and the teacher are the least reliable sources for
the majority  of student carcer  selections.
Parental efforts in this direction are hampered

by the problem that far too many parents still

consider- the ¢raft orientation or assembly line
as the prevailing symbols of our productive
society. Fathers still 1ell their sons or suggest by
implication, that extensive schooling is
unnecessary: that the proeess of
intcllectualizing can be sublimated and efforts
should  be  concentrated  on  manual skl
acquisitions. There is evidence for the present
and the future that all levels of craft or
manipulative skills are heing rapidly obsoleted
or automated and that an intellcetnalized hase
is the safest preparation for the productive
citizen of tomorrow, _

Here again, examples and experiences of the
past _are  poor carcer  predictors  of  the
techmological  future. A recommended
corrective step would be a considered campaign
to rid ourselves, as educators, of the assembly
line or the eraft as the prevailing symbol of our
productive * society.  Iniergenerational  advice
predicated on intragenerational experience s
not always good advice for career selection or
for career value orientation. As cducators, we
must he coneerned and continually aware that
that we do not attempt to design educational
programs for the next generation hased sulely
on the experiences of the previous generation
or the biases and limitations of the current
teachers and school administrators,

Youngsters should be  permitted  an
exploratory environment that is not confined
to woods, metals, drafting or sitnilar | craft
oriented interpretations  of our  productive
socicty. At the Junior lligh School level,

i
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whether they know their earcer destinations or
not; whether they be medical profession or
para-technician oriented or endowed, they must
receognize the impact of the various
technologies, naterials, processes and man
technology confrontations.

A hasic requirement is a technological -

oriented educational environment that provides
a broad base of understanding of the
multiplicity of careers available to both boys

and girls in the scientific, professional and

technical fields and in the inter:relationships of
the technologies and careers as they function in
our productive society. There is reliable support

" to indicate that the carcer opportunities of

tomorrow require  this understanding and
appreciation of the various career requirements
and technology applications.

The cult of efficiency has to he ascribed to
cducational administrators and just as
frequently  denounced. T suggest that  this
indictment is merited, in that administrators
attempt to use highly sophisticated cost
analysis, systems analysis, PERT and other
models of organization and evaluation to
alrcady outmoded, incffective and obsolcte
systems of education. The question has never
been asked how can we provide each individual
with more cffective and efficient instruction.
Rather, it has been  ascribed to
‘per-student-hour’ costs or categorizing students
in an already pre-determined and
non-representative  cducational  curriculum.
“Cafeteria” type programs are offered, under
the guise that this will permit more -individual
selection and that educators should not

~strncture the students thinking. What is wrong

with the,direction and strueture? The academic
disciplines and successful professions mandate
extreme structure. Irequently educational
administrators perpetuate the myth that they
are in the procass of educating when in fact
they are cngaged in the practice of training, The
cult of efficiency ascribed to educators has
been copicd from business but neglected the
fundamental premise that our productive
institutions are most sensitive to the needs of
their employees, izvi.ically, employers provide
employec nexds at a cost that the eustomer can
afford. All educators ask for is more buildings,

more cducational cafcteria offerings and more
gimmicsk without the accountable performance
evaluation. Is the educational product—the
.intellectualized student—more capable of
coping with the cybernated demands of our
society?

[t is my contention that educators
supposedly subscribe to practices inherent in
our productive institutions as guidelines for
curriculum construction, methods of teaching,
and administrative practices.It is my further
argument that most, if not all, fail to
understand the changing of our
productive institutions that are operating in a
dynamic cybernated environment. This

nature

" indictment is leveled specifically at_our teacher

education institutions that profess to be
preparing teachers for high schools and post-
high schools. Teacher preparation programs
.offer little understanding of the very segmented
portion of our productive socicty and that is
often a specific classificatinn  within an’
industry. Specifically, 1 am challenging all
industrial arts, vocational, business cducation
and technical teacher preparation centers.
We ecannot ascribe this responsibility
exclusively to the educationa! administrators of
our secondary schools. However, I do condemn
the administrators of seeondary schools for
failing. to deménd that teacher preparalion
centres provide them with the kind of teachers
that will help to technologically atculturate our
secondary school students so that they may
cope with the problems that will confront them
in a cybernated society. These technologieally

unacculturated students exist in cities, towns:

and all kinds of countries—industrialized or
developing. '

Despite the evidence of the technological
revolution that surrounds each of us in our
daily lives, we have only made minuscule
advances in the use of teaching methods
beyond Gutenberg’s press and the dialogues of
Socrates. These were admirable innovations in
their time. The teacher. of today must be a
manager of a learning environment as well as a
teacher or inevitably he will be replaced by a
synehronized tape and film activated by a logic
circuit. He then will only function as a cartridge
replacer during coffee and lunch breaks instead
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of as an edieator. Here amin, we e
professors with cralt qualifications of  the
FO30°% selecting prospective teacher candidites,
preparing currienla and writing tests that Tail 1o
Lake into accomnt the seenarios and parvadigs
so prevalent in the productive ~aciety of the
19705,

There is no absolule nor diserete paradigm in
productive  socicty  nor in any  enlture
comparable 1o the models in the maths and
seiences, Jowever, some pronvaent trends do
cmerge that shonld engage he attentions of
responsible secondary sehool educators.

My contention s thal schools. should  be
current in their programs, The inicrl"‘)r(-lnliml of
antture and  technology cannot b that of
twently  vears ago  if  we e, to meel the
challenge of tomorrow., :

Current proguosticators indicate in onr ever
shrinking world that the discrepancy beltween
have and have-nol nations will be intensificd, |
take éxeeption to this from the standpoint of a
citizen ol the world and an educator. Their
forecasts of doom will prevail only il we fail to
recognize that a productive sociely, whether -t
be in this hemispliere  or any other, s
manilestly  successtnl i the participants are
properly educated. Regardless of the language,
constant conmnon objeetives are represented in
the technological limitations of the varions
processes,  materials]  equipment  and
man-technology relationships, We' need not
introduce  blacksmithing 1o an ctnerging
illiterate nation who proposes 1o be commpeltitive
in the eybernated society of the 90’s. This is
equally true of the ninority groups on thix
continent or any other continent, -
PRODUCTIVIE SOCHTY

The term “productive ociety” has been nsed
frequently and  will  continue (o he  used
throughout  thiz  text. Productive society s
inderstood to consist of all institutions within
onr society that provide soods and services. 1t is
aceepted that within the productive institations
of our society, a large mumber of variables exist.
These variables appear in varions degrees as uses
and abuses  of  sejence, teehnology, social
scienees, linman relationships: in faet, most of
the basic academic disciplines that constitute
the education available only for the elite.

,(Iumin(-('rin;_r in

With the mudtiplicity ol variables, it would
seemoan impossible tash o attem,
formal categorization of the basic tushs and
practices most prevalent in today s productive
society and their ealtural antecedents. Before
amy  =uch diserbnination s attempted,  the
readeris veminded  of  the fact, that g
categorization i recommended only as a frame
of  reference sufficient  for understanding
productive socicty and therefore sufficient for
interpretation,  curriculnm construclion,
evaluation and teaching students,

Ninee  thisx o is owot oan historieal
doenment. —only an attempt to identify the
basi=- and  argumentation for the proposed
educationdl program deseribed in subseqnent
chapters, det ns observe  the predominant
identifiable management practices ina leading
industrial nation since 1900 to the present. In
the early part of this céntury in the United
States, the prominent organizalioml stntelire
was focused upon a erft orientation. The
leadership  was predominently  aulocratic in
natnre™ “robber baron™ in claracter, and
pattern.  The Innnm
relationzhips hetw een employer and employee
are best deseribed in Pareto’s definition of
“eeonomic man,” wherein man surrendered his
time to the employer, which  constituted
~hills, for a
rennmteration. The employer was looked npon

specific cealt  oriented

~ax omnipotent and with inalicnable rights to

assign, cmploy or fire at will, These assimuents
were generally  categorizned  around  definable
skillx or operations. ‘

Uinder this type of organization, the operator
or eraltsman was responsible for the quality of
the goods or services and conld subsequently be
held acconntable for any lack of quality or
eredited  with  good quality. Credit in this
respeet meant continuation of employment.
Downward communications were
predominently orders and instruetions from the
superiors. The only viable feedback from the
employee was the  finished product, Did it
work, or did it not workWas it good or was it
bad?This was also an era of high agricultural
employiment and large rural populations, The
“Protestant Ethic™ was very prominent during
this era wherein  the value of work  was
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cherished, craftsmanship respected, skills could
be handed down from master to apprentice in
most of the productive institutions of the
society of that day. Whoever was fortunate
enough to he employed could casily ascess the
prospecets for continued employment and could:
foresec decade so the likely
developments in his area of specialusation. It
mnst  be remembered that  wiltile the
governnieats on the North American eontinent
subscribed to equal education opportunities for
all citizens, in reality education was designed to
accommodate the elite and career success was
limited to a small number of high school
graduates. Attendance at college and university
was even more remote indicating that the
productive career partizipants at that time
could obtain their skills and subsequent
employment  througlr .lgcnum other tiwan a
formal school.

for a or

Crises such as numerous depressions, the first
world war, discontent with the leadershvip of
ihe entrepreneur, resulted in concentrations of
rebellious  groups that were furthered by
prominent studics such as Max Weber, Fredric
Taylor and 'most notably, the Hawthorn
studics. These findings were all stifled by an
outstanding change in the economic pattern
with the stoek market erash and the depression
of the thirties. Disillusioned with the apparent
lack  of effective leadership or Tleadership
philosophies and stimulated. by pragmatic
cconomic and political theories, the pending
second world war and other great revolutionary

forces of the times throughout the
world—--valne systems, philosophies, political:
ideologies and educational practices  were

snbjected to great criticism. In the interim,
technological advamees were in evidence with
the introduction of eleetricity, electronices, air
trawel, rapid communication, nuclear cnergy
and many more. -

With the impact of new technologies,
articalation of human rights, increased political
respomsibilitics and a meed for <~conomic
stabiity. outmoded pravtices of pruducing

-goMltsand services were replaced. New materials
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wesr developed and new processes had tobe
empr;ned. A simultancous emergence from a
great deoression combined with the demnds of

the seeond world war, emphasized

the
limitations of a craflt oriented productive \

i

society. It was during this period that the most |
promincnt declassification of the craft position -

into
was

occurred wherein crafts were divided
operations. The feedback principle
introduced to continuous lines of assembly and
new processes. The emergence of a
technological elite most representative in the
transportation, communication and power
industries, was also prominent in the
manufacturing cstablishments. This was our
first indicator that the productive environment
was beginning to change radically, through the
influence of new technologies, materials,
processes and the emerging new role of the
worker. This was the era of the greatest
unionization in the history of mankind, giving
evidenee that the worker’s disillusionment with
managerial limitations was valid.

An increased need for goods and services,
mandated that most former craft machines be
redesigned in. conjunction with the
dévelopment of new materials, processes and
equipment. This was one of the first indicators
that there was a tremendous need for better
trained and better educated unique specialists
in our technological society. Seliools of
engineering  were becoming recognized and
received equal status with the ‘pure” disciplines.
The need for professional managerial
capabilittes stimulated the introduction of
schools and faculties to preparc specialists in
these areas.

The exigencies of World War Il stimulated
further technological development for the sake
of sclf-preservation. which culminated in the
technological explosion niost prevalent in our
current ‘productive society i It took the Sputnik
for the schools to wecognize that our students
required an .exposure to an cxpanded
cducation. 1 hope it will not take a world
caiamity for the schools to recognize that all
our secondary schoel students require a more
comrprehensive ecommand of science, math and
thye humanities: b copc with the new
cylbernated age,

'Mhis brief hestwmicai summary sllould give
some indiciiiew that our productive
institutioms, in tiw rersons of their managers

e
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and admivdsteators, while they were delinguent
in tahing full advantage of the mam <ocial
scienee discoveriea, made amends and tool
advantage of these new found ideas to sustain
them dwa highly competitive world market,
Yesoan fact, contribnted substantially 10 world
recovery after the ~second wordd war and =<l
met the needs and demands of their awn
citizens. Granted, that there are ghettos and
discrimination is prevalent, but this indictinent
cannol  he o assigned 1o the productive
institutions with o fraction of e vehemenee
that it can be assicned Lo political, education,
and religious institutions.

Let us observe some of the phenomena
inlierent in these sew producdive institutions.
Oue of the outstanding charaeteristics is their
resiliency from a highly awtoeratic managerial
phase, Lo a professional management group that
works  with highly  organized  militant labor
organizations, public and customer pressures,
and federal and state legistation. Vlaking all of
these  requisite poliey, technical and  career
restdied  in numerous  erises.
indicates  that

chunges  have

Fvidenee these  courageous

decisions may evolve as a harbinger of better .

things 1o come,

© The productive cquiptnent resufted in highly
automated  operations  or
operations, eidminating in evhernated devices
and processes, These were not accomplished by
accident. More specificatly, they were done by

~design and are most currently evideneed by the

highly futuristic
comnitiecs  that  have enlminated in mary.

developed plinning
service types of organizations and persons, This
is not a ‘by the seat of the pants’ operation, No
successtul - productive  institution  of  the
sevenlies is a 1940 comterpart, and is even
more remote from its 1929 relative.

The natare of producing the required goods
achieved  with  the  full
realization “that this is accomplished through

and  services  was

the efforts of other people working in concert
an- cight hour day, five days a week and
fifty-two weeks of the year. Current managers
of productive institutions cannot revert to the
cliche that the employee did not pass the
course or that he was nwt bright. Instead they
CXpress serious commumily coneerns and an

semi-automsted

accountible vole n placing .oven the mosl

medioere  products of o educational

istitations and  eventimally - teain them 1o
bedome productive members, They do this with
objectivity - predicated npon sound  seientific
realization  that  failing  to im_prnu- s an
indication of personal managerial failire anid
thereby Joss of - bosiness and - subseqient
clemination from the competitive market.

The generally aceepled framework for - the
giding principles ‘of this type of productive
organizilion can be summarized in five steps:

L. Peovide direction for the produetive
institgion. These appear in the form of
objectives. philosophy. policies. Toreeasts
and procedires, to help sustain the present
as well as the improved position of (his
institulion other

aronyg contpeling

inslilutions,

2. Establish responsible programs Lo
achieve this direction. This constitutes one
of the greatest breakthroughs of  these
productive institutions hecause il connoles
flexibility  and markelts,
human relal ionships,

sensitivity Lo
changing

technologies and legistation,

3. Establisle a weaningful standard of
perfarmance  for contributing
institution

within each designated program that was

every
wember  of the produetive
original

established o achieve  the

direetion.

4. Hold each contributing member of
the productive institution accountable for
the established standard of perfomuanee to

insure quality prodiet or serviee and the
aceeptable conclusion of  programs ‘and
ultimate attainment of direetion,

5. Review the first foar steps--—that
i, il direction changes then compatible
programs must be developed, changing the
standards  of
conlributor

performance  of  cach
therehy  affeeting  his
accotrntable role  within  the productive

institution,

meriet e mi il §00 e,
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1 like to refer to the above formula for
suceessil management as G O P A R

GOALS

OBJECTIVES
PERFORMANCE
ACCOUNTARBILITY
REVIEW

EDUCATIONAL RESPONSL

Any attempt to criticize education may not
be warranted, however, let us accept the
premise that education has made a substantial
contribution in the past and is now subjeet to

considerable amounts of criticisin because it

fails to meet the challenges of a cybernated
society. It is not my intent to give a full
analysis of the whole edueational sct of

problems or give ‘he complete answers,.

however, the program that will be subscquently
described is intended to indieate in one subject
arca that as cducators we have failed to take
advantage of the known knowledge available to
us and instead have resorted too frequently to
inert or at hest, gimmick approaches to our
problems, and have negleeted the scenarios and
systems .analysis approach to our problems
represented in GOPAR.

History is replete with examples of industries
of many countries that resorted to gimmicks,
farce, and ignered employee criticisms and
ideas. Governmnents fell, businesses failed and

new  political and cconomic ideologics were

imposed. The productive institution managers
of the North Anierican continent were more
reeeptive and ultimately more productive. It is
this flexibility with direction and accountable
productive performance that earned the North
American productive institution manager the
respect of his world wide colleagues. It is with
this type of spirit that I present the following
three samples of eriticisms of education:

In the University of Alberta publication,
The Gateway, January 16, 1970, issue, the
following article appeared:

10

You see it’s like this. Dan Carrol, the lanky,
Jrizzy-haired freak who runs this rag, comes up
and savs he wants 110 lines on alienation.
Perhaps [ rank as some sort of expert because {
wrote several weepy columns about alienation
(really, that word is starting to make me sick)
during the last few years. Back when those
things were getting a log of ink, I used to fool
myself into thinking they would actually_
accomplish something. They accomplished
nothing. )

It's not even like beating a dead horse
anymore, because as I write this there seem to
be maggots coming out of the roller. When I
was writing the stuff, [ actually thought there
was someone listening, but just looking around
this fluorescent prison of an office, it is obvious
no-one was. Sure there’s soul, but it is so small

‘and so far behind the skin that you'll never feel

it, even in a crowd. You swim in it and never
recognize it.

Are you separated from yourself?Are you
depressed? Do you work with. your mind
turned off?Are you faking more and enjoying
it less?

Don’t ask what you've got.

What they do is simple. Just take a human
being between the ages of five and six and
insert it in a classroom with five rows of desks,
with five (or maybe six) in each row. Add a
blackboard, a ruler, a few pencils, paper, and ar
authority figure. The authority figure usiaily
comes skirted and sexually frustrated at this
stage. Later, there are variations; but even
though some authority figures are human, there
are others who ruin anything they ‘do  Next,
Stuff the object in the desk with 12 years of
education. Make sure that nothing is relevant to
anything it is doing outside the school. Never
respect any opinions it might have. It gets all its
knowledge from the Authority Figure, Never
teach it how to deal with its problems itself
Make it shuffle a lot. It should :know how to
step-and-fetch it. Turn it off. If it:starts looking
for an outlet where it can plug in, kick it, jail it,
dispose of it. When it starts to grunt it is ready
to be eaten. When it is ready it will look like
other its. It will not look. It will be blank.

Now take -the finished it and insert it in a
Job. It will work blankly eight hours a day, and
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when the boss passes it will salute (ifit’s been
properly trained). At night the it will watch
television where other its who have been
specially trained to look alive will look alive.
Their ~skin  will  flex in  alive ways on
commercials, and it will go out and buy, hoping
to look alive. Tt won't do any good — -an it is an
it is an it. With few outlets, and there are Jewer
every day. it wmay forget it has a phig, 1t may
even josn the social credit league. When the

pofice pass it will shuffle, when a politician

speaks it will say C'sir,” when an election
happens it will grunt.

Whar {'ve been trving to say is this. The
schools produce fascists. The schools produce
people who cannot think. The schools prodiuce
people who cannot read or write, The schools
produce  lobotomized dolts,  The  schools
produce grist for the mill, The teaghers ride the
students into the ground. Most have no minds
by the nme they ve finished grade rwelve. Most
of them never will have minds.

The sysiem is designed to turn vou'off. The

svsrem has already' turned the teachers off. and

they, in their turn perpetuate the system. The
svsterm lives off iiself. The system eats vour

mind. The first thing 1o do is burn the schools

to the ground and start over again. That of

course, is mzpuss:ble That will never happen.
The qual_l!y;;oj education is clear. Teachers

only strike- for pay. They. will not strike for

better schools. Teachers will nor strike for

better librarics, betier cducational maierials,

more  in-service training, more educational
research. Teachers arc pigs.
The Silent Majority is silent because ail they

“ever learned to do is grunt. They will teach you

ra grunt too, if' they haven't done it already.
That’s about it. You have to live with ir--1
have 1o live with it. Someday we may come
together and be alive. Maybe someday soon.
1I'm not optimistic.

The Detroit Free Press had this to say in
their October 29, 1908 issuc:

Dr. Sevmour 1. Halleck,
psychiatry at the Unfvers'fl_\fuj' Wisconsin, has
writien a piece for Think Magazine, “Why
They d Rather Do Their Ovwn Thing. ™

professor  of

11

In case you are a bit out of touch with
Euglish as she is now spoken, (o “do their own
thing” translates to “'go their own way" aimong

Young people. It is vne of the key phrases in

the so-called generation gap, responsible for
much gnashing of the teeth and shaking of the
head amnong us ancient gaffers.

One of the most aggravating of  vouthiful
tendencies_is _their insisience on the “‘now’” of
practically evervthing., They want the world 1o
he on a siring “now” ~political “refonn
“How, "pmv(' “now,” brotherhood “now, ™ love

“now, " Gene McCarthy “now.”

To listen to them is to assine that they do
not bhelieve in tomoreow, and  this is very
_discuncerting to clders who have 3/)('111 lifetimes
preparing for the future.

How do you explain this, Dr. Halleck?
Listen .

Students 1oday have Uittle reverence for the
past and little hope for the futre. They are
rving to live in the present.

The most important reason for this is the
ever-increasing rate  of change which
characterizes our society. When no one can
predict what the world will be ltke in 20, 10 or
even five year, man must alter his psychological
perspectives. The lessons of the past become
less relevant: planning for the future appears
futite. One is driven to gear his values sysrems

toward enjoyinent of the present . . .
EE B SE B R R B

Yes, Doctor, but - supposing  the  world
doesn’t go to Hades in a handbasket during this
century Supposing we come to some sort of an
an “acconnnodation” with the Russians and the
Chinese and there is no nuclear war.” This is
possible—- it is even probable. So whar then?
What are the young people going 10 dafor the
material things which are so highly important in
our socicty?

Listen agein . . .

. College students tend to downgrade the
acquisition  of* property they are
unimpressed and somnetimes cven contemptuous
of 1t.  Recruiters for industrial firms on our
campuses are learning that some of the best
students are not interested in business carcers.

Few voung people can view a life that is

oo h e dvia vaden
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dedicated to trade and acquisition ofwealth as

eaningful. Some conservative adults fear that
this new devaluation of capitalistic enterprise
represents a shift to communistic or socialistic
philosophies.

This fear seemns exaggerated. 4cqmsztlon of
capital is a rational enterprise only when there
is some reason to believe that it will have the
same usefilness in the future as it does in the
present. When this is not true the amount of

self-expenditure involved in_obtaining capital -

seems wasted . . .

All of this sort of grabs you, doesn’t it You
go fo the jute mili, Old Man, day in and day
out, giving your all for the new car, the bigger
home, the winter vacation, the fine clothes, the
expensive college——and what does it get you in
the eves of your offspring?Deep down inside,
while accepting the fruits of your toil and
travail, they may be looking upon you as Mr.
Robot of 1968——~one of the last of the Steel
Age Neanderthals. It is enough to make a man
order a triple martini for lunch. -

But is it all bad s the way we do business
these days sacrosenct, or is there room for
improvement? The latter would seem to be
true. In jact, the changes within the commercial
-world these past 10 years have been amazing.

Today for example, somse of our largest
corporations are becoming deeply involved in

" our social problems, to the point svhere Ford

and Chrysler (on the local scene) are going into
housing, while others are committed -to hiring
those once considered unemployable.

There is a ‘profit motive” involved, of
course, but what is wrong with that?Indeed,
when the history of the ‘New South" is
written, it may be determined- that profit had
more to do with social progress than any other
Jactor.

Actually, the people of America, old and
young, aren’t as far apart as the pyrotechmcs of
campus revolt :might lead us to believe. There
will be ‘“referm” on both sides of the
generation gap—the nation will survive."

This is Raigii McGill’s reaction, Detroit
News, Octobre 31, 1968:

There were no classrooms in the elementary
scheen ! wheore I had gone for a visit.
")

f 12

!

There were large rooms, curving gently and
lengthily with the architectural design. There
were three groups in a room. Each group wes
clustered, in movable, desklike chairs, around a
table.

The teacher could call them in close for
instruction. For study or listening to lectures or
being taught over television or by other means,
they could move their chairs as they pleased.

Each of these clusters of youngsters was a
class. The old methodology of teaching was not
in use. I noted that most of the teachers were
young. _ '

The principal explained:

“It—this type of school—is new for me,” he
said, “! had to adjust. But there was a curious
psychological reaction by rmany of the older
teachers. Not being in a private classroom, with
“the door shut and with their own class captive
before them, made some teachers very nervous.

“Some simply couldn’t take it. One actually
cracked up. So we worked out transfers.”

“The young ones like it? -

“Yes they do. We find, of course, some parts
of our new techniques.don't work as planned.
So we maké changes. We improvise, ”

“The pupils are pleased ?“Yes. They like it
much better.”

(The school is in an area where former
residents of an old-time slum had been provided
nevs urban renewal, low-cost housing. A high
percentage of the pupils are in hoines where the
father is absent because of death, divorce or
desertion. This is a familiar pattern. Such
conditions often make for disorder—running-in
the halls, fighting and so on.)

“How about behavior? .

“Better than in the old school. There are, of
course, some youngsters not well disciplined.
But somehow the newness of the school, the

-absence of long corridors, seem to make for

better behavior.

Change is
education.

The big - revolution is ahead. The older
teachers, themselves the products of
middle-class schools designed to teach
middle-class- attitudes and values, with scubjects
selected for the proper upbrmgmg of
middle-class youngsters, are going fo be more

picking up momentum in
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and more uncomfortable . Unless, of course,

they can adjust.

It now is estimated that by 1975, a mere.

seven years from now, rthe teacher shortage will
be relieved substantially. More and more young
men and womnen,
going into teaching,

These new teachers are out of svimpathy with
the old methodology. They are right to be
annoyed.

It is quite likely that many adults in
education and parents who send children. to be
educated are going to find their names in the
black book when the final trumpet sounds.

It is unpardonable that our system allowed
educators to'classifv children as “back ward, " as
“stow learners,” as “problem children unable 10
learn.” God alone knows how many children
out of illiterate, deprived slum homes have gone

-to the firsi grade with a vocabulary so limited

they could not understand what the teacher
was talking about and-—-therefore—been labeled
“unteachable.” .

For a  generation we applauded  such
divisions—the lumping of confused, Jrightened,
sometimes  hungry,. half sick children into
cairegories that really retarded them.

especially the former, are.

Throughout all our history—and maybe thar

‘of other nations as well-the children from

deprived  backgrounds and homes have, in
general become the poor and deprived of cach
new generation,

To the question,. *“Who can be educated?
the new. breed of teacher is answering,
“Everyone—anyone.

i may be eriticized for including the above
comments, but 1 feel we—all educators, must go
to the students, the tuxpayers, parents, the
press and other interested publies to asm-rldm
how they view education. ' -

PROCESSES FOR CONSIDERATION

Argumentation is abundant in discussing

what kinds of value systems secondary schools:

should be transmitting. Besides the inquiry
what is wrong with middle-class values? Suffice
to say that a whole host of values, habits and

13

attitudes  imposed by demanding
technological ! being »
almost without question and ce rtainly without
any serious intelleetual involvement on the part

of the students or edueators as to whether these

snci(-ly are transmitted

values are legitimate and good for society by
any classification of top, middle or lower class.
This is further argumentation that a program ol
eduvation at the sccondary school level must
transmit the technological effects and demands
made upon all strata of socicty,

Let us observe some of these technological
influenees. Look at the impact of automotive
travel or jet air travel upon all strata of society.
Observe your own reaction to the often in bold
type direction="Do not spindie, fold, mutilate
saving
manufacturing plant.

or staple.”  lLabor devices are not
exclusive products of a
They are in evidence iu the hmm-, in the office,
the (-lmr('h the school. Observe the impact of
technology upon our mental ficalth, surgery,
pharmacy, dentistry and ecological imbalance.
Chemical alTect
products, our sports life, our air, our water—are:
these, in effect, to be ignored, or are they 1o be
recognized  that dynamic

technological explosion has had an impact on

prepirations  that our food

the effcet of a

all levels of our society with ()nly an occasional
effort to learn to understand it dnd to master it.

It is proposed that there are four common
processes predominant in all institntions in our
that must” be- carclully
and  understood  before any
huilding, administrative structure

productive  society
observed
curriculum,
or request for funding be responded-to. The
four processes in question are listed in the
recommended rank
(:(m::id(-ruli(m*uullmrily,
communications and organization,

order of

decision  making,

Anthority:

There are many definitions of authority that
explain authority as emanating (rom the masses
as deseribed in a true demoeracy or from a duly
constituted organization, as in the military. Let
us observe authority as the power to act as it
influences the productive institutions of our
society, the schools and their curricular
content, and the students’ individual lives:

i
3
)

1
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In a highiy - authoritarian society, authority
can be ascribed Lo size, to military power, to
contrel of the public funds. 1n other instanc- -
we aseribe  authority
person, a degreed person, historieal precedence,

to a- kn(,)\s'l(r(lg(t:ll)f"

age. There are other sources of authority that
the duly
constituied laws of the land that govern the

deserve  some  consideration

lfunetioning of institutions and individuals, the
policies of a business or industry. '

It is my recommendation that one of the
reasons for dilTiculty within the schools is that
too frequently we have become preoccupied
with the ephemeral vacillations of our society
which  result io word  games, myths or
temporary solutions to edueational activitics
without authoritative merit.

lLet us observe that very few erities question
the authoritative base for scicnee, mathematies,
Foglish, the arts, but  extensive cffort is
expended  and  eriticism is levied upon  the
methods  used in  transmitting  this  bhasic
knowledge within our schools. )

The -question ol the value system ol
mneritoeracy has been leveled at schools and in
indictinent, “rather than
evaluate the educational value of merit in our

schools, cducators  have taken

response  to  this

cover  in

‘mediocrity which resulted in teinporal solutions

and neglected its real responsibility to first
transtnit knowledge to all students at all levels,
including the impact of the technological
environment., » .

It has often been stated that produetive
institutions excreise their  authoritative
positions to carn a profit, thercfore they have
fulfilled their responsibilities to  the

representative bodies that have delegated this

anthority and did this in a mecasurcable
quantity. Study of the history of business and
industry indicates that this progress has not
been devoid of serious consideration of
psychological and sociological implications
upon all levels of the productive institution and
subsequently upon profits. Productive
institutions are held in check by legislation, by
unions and similar organizations, by customer
demands and by public pressures.

When training an employee a supervisor’s
capabilities are mecasured by that cmployee’s
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‘ormance and he therefore is subsequently
cnb ted by the cumulative performance of all
w2 employees reflects upon  his
-~aductivity. The impact of this geometrical
productive assessiment is the result of a highly
advancing technological socicty and spells the
difference  between  suceess and  failure in
produetive institutions.

A supervisor understands that he must live
with his canployces eight hours a day, five days
a week, fifty-two wecks of the year and that
the requisite skills for these work elassifications
have not been transmitted by the public schools
of this nation. A supervisor does not have
unlimited sclection of employees, particularly
in a high employment market. A supervisor
cannot fail or pass employees and attribute
faifure to an employce and take credit for their
suceesses. The supervisor needs bodies, hands,
skills—manual and intellectual and productivity.
His authority for all of these variable functions
emanates from the basic policies” and
philosophy of the productive institution that
recognizes that all cmployecs, regardless of
status, arc human beings, citizens of this
country, taxpayers and ultimately ul
consumers. The supervisor nceds the employee
as much as the employee needshim, Therefore,
if he abdicates his authoritative position, his
responsibility to a superior body to produce at
a profit within the limitations of funds,
personnel and capital equipment’, he cannot
rcalize the ultimate evaluation of his worth,
productivily at a profit.

Now lct us observe the educational process
and its function in our society—to educatc the
youth of the society. Without delving too
deeply into the legal authoritative base for the

which

Hformation of schools, which evidence is legion,

let us discuss the more intangible basis for
authority in cducational institutious.
Historically, parcnts have transmitted  this
responsibility to public institutions with the
full expectation that they would obtain a fair
dollar value in return. '
Therefore, one of the first recommendations
for educators in assuming a responsible;
authoritative position, is that teachers ean be
most successful and satisfy social needs by
assuming the authoritative * position of
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disseminating that knowledge which they are
prepared o teach, For dnstanee. physies
teachers way be well versed in contemporary
physics and wmath achers in math, Fnglish
teachers in Fngish  story teachers in history,
and industrial artz toachers in the impaet of
technology within our industrial institutions,
This inrplies the  transmission  of all this
knowledge to all stidents and not to a seleet
few. This does not mean that becanse ol an
intellectual  variable-a highly  questionable
gquotient-that
intelfectnal levels can be subjected to

students  with variable

maodificd or “dunbed-down™ version ol the
subject matter. A streteli-ont of any subject is
reconnmended  or new methods  devised  to
impart  this  knowledge  rather  than  an
indictment  of a stodent’s  ability  or  the
arbitrary decision of failing or the current
practice  of  passing  studentz. on seniority,
maturity and insome cases, good condnel.

Too frequently the teacher or the educator
subseribes o the premise that the taxpayer or
parent usurps the teachers” authoritative base,
They don’t do this with doctors, lawyers, or
other professions because these professional
people function in their arca of specialization, |
contend that every teacher does not have his
hasic  authority wsurped. bn fact, teachers
abdicate rather than assuwme -the anthoritative
base to teach their subject speciatty. They get
involved  with foreign fickds of - psychology,
sociology, and their personal,  biased
interpretations of these phenonena rather than
concentrate and prepare themselves adequately
in their ficld. The teacher is no more qualified
ax a psydhologist than the supervisor, doetor or
tawyer. He cannot interpeet or trausmit the ills
of our socicty—it is not his responsibility or his
authority to do so.

Teachers professing to interpret industry or
the recommended productive socicty. must be
well versed and properly prepared in the variety
of phenomena that permeates our produclive
society. If physics teachers must be alert to the
most  current faws ol physics,  therefore,
industrial arts teachers, vocationalfand technical
teachers must be equally well veétsed in their
areas of specialization.

Decision Making

Historically . decision makers depensted to
a large extent npon intuition and inmany cases,
the devil theory, to arrive at their solntions.,
Rugged individnalists operated on lmnehes or
inspirations.

With the rapid expansion of knowledge and
the applicative use of this knowledge s it
appears in technology | operations, produets and
servieest  governments  and  edueational
enterprises st rely more extensively on the
seientific process of decision making rather
than  historical  precedents  or  intuition.
Therelore, decisions affecting curricula at any
educatiomtt level  must be  approached  as
scientifically aud objectively as possible: jost s
decisions involved in productive institutions,

Many  social seientist: aver that (he
application of seientific methods to deeision
making is mappropriate. Thos one canuol use
phy sical science logic as a foundation for sacial

selenee, Therefore, cconomie theory fannot bhe

~madeled after physies sinee the variables are of

a social and human nature, However, evidenee
of the suceess of economic planners implies
that  these  previons  asserlions may  be
premature,

The very nature ol ceonomiés impedes
theoretical
lramework is  difficult to apply  iu a2

mathematical  solutions.  The
reality-based stuation. Another problem is the
vagueness ol terminaotogy and the difficulty in
desevibing  social  sitnations precisely.

Consequently,  the intital task s the
clarification of the problems by further careful

descriptive work,

sive break which came in physics in
the seventeenth century, specifically in the ficld

The decisi

ol mechanies, was possible only  becanse of
previous developments in astronomy . . . the
rradual development of a theory, based on a
carclul analysis  of  ordinary  everyday
interpretation of facts, Thus the contribution
of “astronomy, which was integral 1o physics,
can. be  paralleled o the  importanee  of
cconomic  theory  in the  development  of
decision making theory.

The first stage in the theory of decision
making - development s recognition  and

!
'
i
1
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acceplance of basie foundations about which
there is no doubt, The second stage is. the
application  of  the foundation  to
somewhat more complicated sitnations; if the
application is suceessful, it is utilized, if it is
unsuceessful, other alternatives are eonsidered.
Thus the ultimate goal of deciston making
theory (like cconomie theory) is the ability to
predict or anticipate outeomes,

Content for curricular decision making has
ample precedence "and authority beeause of
their  antecedent  evidenee in the various
disciplines. However, when it comes to deeision
making in industrial arts curricula, educators
have heen remiss in looking at the full picture.
Some wish to inlcrprcl,’ techuology. It is my
coutention that we must interpret the seenario

hasic

prevalent in the productive institutions of our
socicty and not any one craft, natcrial,
technology or proeess, but more specifically,
their interrclatiouships as they are described at
greater length in subsequent chapters. '

Communications:

Assuming that an aulhorilalii'c_ base for
curricular content has been identified znd that
the decisions pertinent to curriculum have becn
predicated upon this authority, then the next
process to be cqnsidcrcd is coonmunications.

It is recommended that the comnunication
process, whether in productive institutions or in
educational enterprises, be viewed in its totality
and as it influences or is influenced by the
functioning structure of that organization. It is
further recommended that the communications

_process be obscrved as constantly existing and

is more responsive Lo the way the organization
actually functions rather than'to the way the
professional organization verbally articulates its
role. ’

The role of semantics, proper reproduction,
good English usage, or other coinmunication
skills cannot be denied, but evidence indicates
that communication is successful ind creditable
only ‘when messages, oral or written, are
reinforced by actions.

Paul Pigors best summuarizes this when he
says:

16

Effective communications is difficult to
achicve, because understanding is more than a
grasp of facts. Meaning, if any, is conveyed (1)
by words spoken and written, (2} by
interpretations of words or silence, action or
inacsion, and (3) by insight into situations.
Moreover, all communications is part of a
continuing process which, in every human
relationship is a joint task.

In support of the belief that communication
in industry is more than teclmique centered,
many authors contend that effective
communications in auy cuterprise rclics upon a
continuous interacting and cffeetive
information " flow. In an institution where
success is dependent upon the coordination of
all the members, the communications proccss
cannot be placed in a supplemental role. The
managers and administrators depend upon
accurate information to cffcetuate decisions.
The contributors depend upon the efficicney
with which the managers and administrators
deal with this information in rcaching
conclusions. In this respect, the organizational
activity, its goals, success or failurc relics upon
a continuous interacting and cffective
information flow. :

Effort spent on communicating some kinds
of information to students .is largely effort
down the drain. Students pay scant attention to
communiciations in which they arc not
intcrested. The use of color, glossy p'apcr and
attention-getting devices, is secondary to the
questions, “Does the studcnt rcally carc
anything about the information you plan to
give him?’

In gencral, studics indicated that students
were interested in information that school was
“them™ oricnted. Such information grants the
student an opportunity to influence his future
with thc organization and indicates the
organization’s sincerc desire to cducatc him.

Thesc findings help support Gcorge Homan’s
hypothcsis that informal communication,
which is social in character, develops side by
side with task oricnted formal communication.
The use of the channel for either kind of
communication tcads to reinforce its use for
the other.

o
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Back in 1955 G, Edward Pendray stated:

1. People are interested first inpeople, then
in things, last in ideas. If an abstract idea--or
thing--is what you have 1o exploit, vou will fare
best if you state your case in terms of people.

2. Peaple can be counted on to act only
when they expect to gain something by gt
Appeals 1o ideas or altruisms sometimes work,
but for sure-fire results spell it out in terms of
“What's in it for e,

This means to me that every student wants
to learn and have an opportunity to speak. to
ask questions, not to be leetured to as one of a
mass. A subsequent chapter on methods and
evaduation will deal with this topic thoroughly.
Suffice to say that every teacher, professor and
administrator ix  lost  without a  sound
communeations system, and T dow’t mean audio
or visual clectronie devices--1 mean that he
must communicate his ideas, his feelings, his
purpases, his gouls, his whole personality with
the opportunity for feedback. Otherwise he, his
school, the community and most important,
the students, pay a heavy penalty. Good
communications gives Authority an aceeptable
Mace in the school and makes  decisions
meaningful.

Organization:

This provess better than the previously
enumeraled, Authority, Decision Making and
Communicating, indicates that teaching is more
than a person with a font of information. The
teacher cannot rely npon a texthook as his
main resource. This is particularly  true of
teachers who deal with concepts and theories or
teachers who teach laboratory type programs.
The reason is that there are a large wumber of
resourees available to the teacher of today and
he must not only teach but manage the many
resources available to him™ for any lesson, unit
or curriculum—therefore, he must be well
organized. ' .

-Granted that there are a large number of
different  types of teachers, teachers  with
different backgrounds, different philosophics,
different training, attitudes and beliefs. Let us

meenteale apon the performanee contered

wcher that may subseribe to e perfomance
centered type of teaching-manaang previously
deseribed in this text. Note  that 1 said
teach-manage, not only- teach. The long touted
lecture method is as obsolete as the horse and
buggey —more. -methods  of  evaluation and
method will be described in Chapter Y11, What
i= of concern here is that any educator at any
level who fails students is first a failuee himsel [,
[ do dot propose  that  students just
automatically get promoted to get rid ol them,
but teaching  authentically  is  more  than
dissemination  of information—-this can be
accomplished  much  more effeetively - and
cheaply by employing proven technological
wethods. Yes, even to the degree’ that the
teacher may hecome the serviee wan during
student coffee breaks or laneh period to make
certain that the equipment firnetions, 1 helieve
teaching is more than this-it is the reaction or
no reaction that I pereeive as 1 teach - this
means anew approaeh——flesibility - different
nmodels—a  dilferent

words—  additional

approach. This then implies that | must e well”

organized, organized in terms of the sehool and
subject area goais: that | understand how my
“subject matter field interfaces with the other
subjects, that 1 know the type of student
behavior and can anticipate and then hold them
acconntable in terms of the subject matter I am
direetly responsible for. This means | must not
ouly be knowledgeable in the field but also up
to date—that 1 know all the resources available
to me to accompiish this effect and that if there
is any failure, then | have failed and not the
student. This presupposes that 1, as teacher or
professor, understand my functions as they are
related 1o cducational
institution and the resources available o
achieve  these objectives. This  process s
accomplished by a command of a wide variely
of methods and the quality of information |
have available in my area of specialization. To
accomplish this it would be iy responsibility
to plan—short range and long range—how hest

objectives  of  the

to motivate the student body so that I can
direct their attention toward the subject matter
without threat or  coercion—and  most
important, | wouid observe how best 1 can

17
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manage  the  Jearning cuviropment  wheremn
students and | owill be required to function.
These are npot  impossible  standards of
performanes, in fact, they are in evidence
wherever good teaching is taking place. 1 afd
my appeals fail, then fet us ask ourselves u
selfish question. What is there in it for me?
These students invest a big portion of their time
and their ultimate actions as adults  can
right fully  be laid at our doors—whether we
deserve this or not is academie—that’s where
the Hability . will be placed. In fact, current
evidence today throughout the world indicates
this. ' :

The student, parent, taxpayer, industrialist
and politicain are all keenly interested in

cducation—they see medioere results with the
ultimate medioere zitizenry. Taxces are rising,
costs are rising—and cducational quality cannot

elaim eommensurate improvement, The erisis is

here—we must confront it. Maybe we do need

* professional general managers to replace our
school  superintendents. | don’t recommend-

that we revert to the one room school house,
but 1 do recommend that the one room school
house teacher had a better eoneeption of how
all the subjects would interface with the various
graded students than most administrators or
currieulum cxperts do today.

The program described in the following
chapters attempts to indicate that this is
possible, in fact, it is functioning.

18
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CHAPTER H

THE FOUR PHASE PROGRAM

INTRODUCTION

One  of  the ouatstanding  problems
confronting  all  of society  today  and
unguestionably  will confront society

tomorrow, is the rapid change and introduction
of technological developments. An observation
by Dr. Joln Platt of the University of Michigan
indicates that in the last century we have
inereased  our speed of travel by 1), our
energy  resources by 1,000, onr speed of data
handling and the power of onr weapons by
EO0,000 and onr speed of communication by
10 million.

We have had to abandon aany of our
basic truths in physies, geometry, echemistry so
much that it beeomes impossible to understand
at what point in time these basic truths hecame
obsolete. ‘ '

Scientists and  professional people often
state that they became obsolete {five years after
they have left college if they do not constantly
stay abreast of the recent articles in their

respective jonrnals, seminars or conferenees. 1f

this be trne, is the gap ever widening for the

average  eitizen  who must .vote on large
expenditures  becanse  of  technological
innovations and disecriminate between hiased

Must citizens  decide  to

purchase or not to purchase, to use ar not to

public  officials.
use, or to invest valnable personal time for
hurther | one of the fast
developing technological innovations that affect
him indirectly”

cdueation in  any
dircetly  or Yes, it is a
canfrontation of man and technology and the
ultimate” consequences  will be  determined

whether man  shall  rule
technology rle man.

It ig therefore my premise that a program
of study is needed that will, through dirceted
discovery and other methods, meet the often
problem

expressed  needs  of

individualized instruction, discovering one’s

technology  or-

solving,

[
|34

own capabilities, and progressing at one’s own
speed. It is the intent of this programm that
students very rapidly recognize nomenclatnre
scientific  and  mathematical
enmulative impact and subsequent effects-of

concepts, the

technological innovations upon  their hives as
they study, as they attempt to seleet a career
goal and they may
prodnetive society,

how function in our
The proposed program s designed, and
substantiated by rescareh evidence, for grades
seven through twelve, Fvidenee indicates that it
has merit to be  introduced  to  grades
kindergarten through six, post high school and
adult education. The hasic challenge is that our
society is teehnologically nnaculturated o that
students in New York City ghettos or the
suburbs of Detroit, or the Western Indian
reservations tegieet to acgnaint themselves with
the dynamie effeets of scientific discovery that
result in technological innovations and the
impact upon their lives.
that this
program represents in addition to sccondary
school objeetives, the following four objectives:
I. Whatever educational experiences this
pr()grunl offers, it must of necessity reinforee,
complement, give meaning to the other conrses

It is my recommendation

offered at the secondary school.

2. This programn environment must also
inclnde a course organization that will help to
other secondary school  course

show the " interrelationship  of

synthesize
o fferings,

techuologics at work and the relationships of -

man and technology and the relevance of
scienee, math, humanities and social sciences.

3. Through these offerings, the student

should, by cxperiences, be given opportunities -

to wotk by himself, obtain confidence in
solving problems, identify  questions  and
concepts and ultimately, seleet some general

pattern for his or her carcer.
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4 The gnidanee aspeet of this program is
more devoled now to the interpretation of onr
productive aspects of onr socicly as it funetions
now and s likely to function when the stindent

“dhecomes a productive citizen,

It i= not sulficient to propose objectives,
extablish  Laboratory

expericnices that utilize known technologies,

The  essence is 1o

and Lo enable the teachers Lo implement this
ype of program,

Further, the .prngralnl is designed  and
objectives cited in this chapter by establishing
meaninful - learning  experiences o upgrade
ninety w0 one hundeed percent’” participant
advancement in other secondary sehool courses,

-1 the student understands the: application of

matl or physics or chemistry as i appears in a
teehnology.  then  formulas  and principles
quoted in his  other  coursex will  retain

significanee.

DESCRIPTION OF PROGRAM

As with any educational
recommendations, the following industrial arts
program and its subsequent sub-headings are
following

described iy greater  details in

chapters,

MATERIALS

MACHINES

PROCESSES

PHASIE |

COMPUTER POWER

TECHNOLOGY RTECHNOLOGY

GRAPHIC

TRANSHISSION COMMURTICATIONT

TECHNOLOGY

MECHANTCAL

TECHROLOGY
PHASE 11 ‘

{

\\
COMMUNTCATION{ —ORGANIZAT [ON

PHASE 111

POWER,
ELECTRICITY,
POWER

TRANSMISS1ON,

ELECTRCNIC.

MECHANICAL
TECHNOLOGIES

COMPUTER
TECHNOLOGIES

MATERIALS,

GRAPHIC
COMMUNICATIONS,

TESTING
TECHNOLOGIES

PIASE 1V

S e e




This program is distinguished from
vocational education in the same sense as any
other academic course offerings are from
vocational education, technical cducation or
professional education.

The recommendations for this program do
not profess to replace any current academic
offerings. Instcad, its viability must be
substantiated by its unique contributions to
secondary education, to boys and girls,
regardless of their ultimate career destination.

Historically and very accurately, industrial
arts offerings were predicated upon a
craft-oriented industrial society. With a
dynamic introduction of technology into all

- facets of our productive society, whether thcy
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be scientific, professional or technical or a
delineation of each of these, it is imperative
that we transmit the technological climate of
our current society, which includes all of
society’s institutions and not just “industry.”
Industry is not an adequate sample of our
productive society. :
Electronics is not the cxclusive province of
the TV repairmun or the electronics technician
or the electronics engineer. Electronics is also
very gravely the concern of the medical doctor
who is increasingly concerned over the
technician’s interpretations of eclectronic
metering device readings which may in essence
have one set of parameters for the technician
but constitute an entirely different set for
diagnostic purposcs of the medical professional.

Electronic data processing and retrieval is:

in abundance in every produetive institution in
our society. They are not the cxclusive province
of an accounting department. They arc equally
prominent as retrieval systems, in hospita) drug
administration, legal case historics, yes, even
biblical texts (don’t forget the moon shot,
libraries,government, rapid information for
decision making and variable usages).

There is a failure to recognize that cven if
industrial arts.should wish to limit itself to the
rapidly diminishing crafts as reprcsentative of
our industrial enterprise; current practices
within the schools indicate that even this
inadequate sampling has no tangible right to
occupy .the time of any student regardless of
_categorization as a high achiever or low

24

achiever. These current industrial arts practices
make little or mno contribution to the
cducational process at the secondary school
level.

The typical carpenter no longer pursues
his craft according to the archiac . craft
practices. The plumber. of today is equally
concerned with plastics and their extruded
forms for transmission of liquids, semi-solids,
and solids. The tool and die maker is rapidly
being mancuvered and ultimately declassified
by nuinerically controlled machines, electric
discharge machines and pneumatic profiling
devices. It is not only that the producing
machines have changed, but the processes
involved in providing these goods or services
have been radically changed due to the
development of new materials, to the point that
the linotypc and hot lead printer is rapidly
being replaced by a numerically controlled
offset printing process and a short run printer
by the cqually dynamie clectrostatic processes.

What role then can we ascribe to the
typical industrial arts birdhouse, pump lamp,
soldering iron, benel vice or the drawing of
such. When in fact, the technologocal
environment about us is so complex that it
employes a variely of technologics and very
rapidly obsoletes the old craft orientation.
There is ample evidence to indicate that
routine, manual functions can be most casily
automated and that craftsmen may become

technicians or para-technicians or skilled

obsoletes. (These also cxtend to professional

Ryl S
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and scientific areas). Cybernation. is more than
- a senes of new machines and more fundamental
than any hardware. It is a way of thinking as
much as it’s a way of doing.

What justification is there in having
students carving wood bowls, or plastic blocks
when in fact, extrusion, lamination, injection
processes in many materia! forms are perfected
and practiced. In fact, many toys are more
current  vepresentatives of our cybernated
socicty than the practices carried on in the
name of industrial arts.

I take full responsibility for condemning
current industrial arts practices. However, I also

-advoeate that industrial arts can become a most

imperative academic offering in secondary
school education. Yes, coalescing or
synthesizing academie subject matter in an
environment that no other eourse offering is
currently “accomplishing. 1 offer the following
industrial arts program in support of this
argument.

The four main objectives of this program
that every student needs and only this proposed
program can offer are:

I. Reinforce academic disciplines

2 ‘Provide a synthesizing cducatlona.l

environment

3. Interpret productive society

4. Provide exploratory experiences for

* guidance in career pursuits.

To achieve these objectives, it is

‘recommended that the program constitute four

phases offered to all boys and girls in the

following manner prescribed.

25

PHASE 1

MATERIALS

PROCESSES

Exploratory experiences are provided in a
multiple-activities laboratory which exposes
grade 7 students to a representative sampling of
the tools, materials, and processes inherent in
our productive society.



It is recommended that a representative ~ e
sampling of this Phase 1 laboratory experience
would consist of the following sample six

activitie s

- 1. Woods

i
4 Ceramics

"
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6. Materials Testing

Regardless of the students ultimate career
dcstination, these six activities, while they may
not be all-inclusive, are a sample of a fairly large
representation of involvement of the productive

institutions of our cybernated society.
Extrusion is compatible whether it be plastic ,
stcel, pills or cookie dough. What is significant
is that the relative understanding; of the
material and process " be appreciated. The
specifics are assigned to those vocational
education or productive institutions more
proficient in this arca.

PHASE II:
Exploration of Technologies

COMPUTER | PpoweR

FECHNOLOGY TECHNOLOGY

GRAPHIC

TRANSMISSION

COMMUNICATIQONS

ELECTRONIC
TECHNOLOGY

MECHANICAL
TECHNOLOGY

Technologies are inherent in many of the
processes and materials described in Phase 1,
however, the terminology and classification in
this phase is representative of the most
prominent sampling of technology in our
cybernated society. The uniqueness of this
combination is that it is again presented to
grades eight and nine in the multiple activities
type laboratory where students will sample the
following technologies:

1. Electricity

e S AL k
AN




2. Graphic Communications 5. Power

3. Electronics 6. Power transmission

- i e e

SRR,

4, Computer -
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So far we have dealt with tools, materials,
processes and teclinologies so prevalent in our :
productive society and pragm atically i
discernable. What about man and technology? i
What are the outstanding value systems that
govern the introduction of atomic energy for
constructive or destructive purposes? Shall man
sit in  judgment and through -his other

It ean be readily observed that a product
was a vchicle of instruction in Phase I.-The
cxperiment becomes the vehicle of instruction
in Phas. II. This uniqueness of instruction
transmits the unusual environment inherent in
technologies, but also the requisite disciplines,
attitudes and habits that identify these specific
technologies and activities. More readily it can

be scen that both Phase I and Phase II are institutions such as political, religious,
designed to support the academic pursuits of cconomic, cte., eircumseribe or proscribe the
the junior high school eurrieula. ultimate usc of these technologies?Does man

understand that when he functions in any
institution of our produective society that a
multiplicity: of technical innovations are in
cvidence and their concomitant specialists and
biases.

Therefore, Phase III is designed to give
laboratory experiences to tenth grade students
based upon the processes of authority,
communication, deecision making and
organization that are inherent in . each :
ISION technology, ecach institution employing this
technology and the various levels of the
hicrarchy as produective citizens function within
these institutions, whether it be eybernated,
automated, scmi-automated or any
combination of the afore-mentioned for

N whatever purpose of supplying goods and
COMMUNTCATTON- serviees, not always nceessarily for profit.

PHASE MII:

MAKING

H
¢

PHASE IV:

POWER,

POWER
TRANSMISSION, ELECTRONIC.

COMPUTER
TECHNOLOGIES

4
)
3
!
i

ELECTRICITY,

MECHANICAL
TECHNOLOGIES

RN e L e L

MATERIALS,

GRAPHIC
COMMUNICATIONS,

TESTING
TECHNOLOGIES
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The best way to envision Phase IV is to
appreciate that students—boys and girls— will
have experiences in Phases 1, 11 and‘ Il and
would culminate in Phase IV based on their
interests and abilities graphically illustrated in
the previous phases very much like junior bigh
school general science starts to become r-.ore
specific and appears as physics, chcmistry,
biology and zoology.

30

~ Here then the previously cnumerated four
institutional processes experienced in Phase
[II—the scven tcchnologies experienced in Phasc
I1 and the six matcrials activitics deseribed in
Phase 1 culminate in one large laboratory that
permits the students advanced experiences in
no less than two and no more than three of the
previously enumerated areas in grades cleven
and more depth in grade twelve or preferably
two or three areas in grade eleven and two or
threc arcas in grade twelve.

This would support the initially
cnumerated objectives for this program as well
as the other academic offerings at the high
sclhiool level. For example, a student may clect
because of shown ability’ and interest, a
combination of elcctricity, clectronics and
computers, or power, power lransmission and
mecchanical, or matcrials, mechanical and
electricity. Based on his previous cxposurc to
the academic subjects in Phase I, I, and 111, this
would rcinforce his current involvement in a
varicty of academic pursuits and industrial arts
in a more intensified and supportive manner.

o
0
<
0
Y

MATERIALS
TESTING
wouD
METAL
PLASTIC
GRAPHIC
ARTS
CERAMICS

PHASE 1
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PHASEII

METHODS:

One of the first recomnmendations novel to
this program is the employment of methods of
productive socicty that help achieve the stated
objectives. There is no evidence to indicate that
our conventional approach of laboriously
studying the minute aspects of technology and
then building .up to the whole system,
stimulates learning, motivates discovery or in
fact, results in any real educational learning.
Granted this is a method that has been used
with the more clite students. It is my
recommcndation that if we are to make
learning more meaningful, and to reach 100%
of our sccondary school population, we must
approach this type of learning problem from
the general to the specific. There are many
outstanding examples, but one of the most

.prominent is an observation of the current

electronics textbooks. They+almost universally
approach'the laborious process of acquiring the
specifics such as laws of electricity, the
workings of amplifiers and other components
and circuits.

. meaningful. It is this

!

It is my contention, supported by
evidence, that it is this traditional process that
discourages students from acquiring a whole
host of specifics before a system becomes
very process that
emphasizes and puts a premium upon rote
learning and memorization rather than
understanding and comprehension. It is my
recommendation that for this program, taking
into account the previously enumerated
arguments that the student be exposed to a
system such as a record player, or a radio
receiver and then to the units that comprise this
system such as the power supply, amplifier, etc.
Then and orly then at the high school level, do
the components and scientific or mathematical
principles that comprise the systen and their
understanding, lend themselves to the analysis
of malfunction and design.

SYSTEMS
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This is no different than what is currently
employed in a junior high school general
science program where it is fairly broad im
concept at the seventh, eighth and ninth grade
level and ultimately becomes more specific at
the high school level and more so at the college
or university level.

- Other methods to be employed in addition
to the conventional demonstration and lecture,
would be JIT, the eonference method, role
playing, case studics, Pert and critical incident,
all of which will be described in greater detail in
chapter Vil:

EVALUATION

Educators, parents, et al. have rankled at
the conventional educator’s grade of 70%, 80%
or A, B, C or the myriad of combinations. It is
my recommendation that one of the chief
evaluating instruments to be employed would
be the ever-present critical incident prominent
in productive society. This would result in a
profile and not in a grade . . . in a trend, not a
category . . . in potential, not indictment . . . in
objectivity, rather than subjectivity.

Who is to say that a youngster’s
progression through seven technologies at the
junior high school level would not result in the
following profile?

Phase II
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ilis explorations of these technologics
does indicate with a greater force that his lack
of completion or failure to finish a prescribed
matrix of activities in any technology 1is

destined to stimulate further interest or
comprehension in the underlying academic
subject that is mamifest fn—thotosimoiogy-

v

The tcacher’s evaluation of the various
units of study desimed for students and its

-applicability to the course and to the full

program should lwe subjected to: a PERT
analysis. This in effect means, since it is PERT
there is constunt evaluation of student
involvement in the design unit sequence and
activitics and is always subjected to the
challenging question, ““Is this the most optimal
sequence of learning to obtain the optimal
required behavior with this type of studeni?”
This lends itsglf to statistical analysis, assistancc
and consul Ztiion with other course teachers,
and \y experts of productive society.
—
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Laboratory Phase

Year

Network code

Subiject

Event No.

Number of lessons

Objectives to be achieved

References

Audio-visual aids

Development Worksheet

This eliminates again the individual
subjectivity or bias or limitations of teacher,
administrator and local school district. It must
be recognized that productive society extolls
performance not mediocrity and that
communication is most prominent through
action or inaction, and not confinement to
verbal or oral communications. Therefore, the
students and parents rapidly recognize that the

.33

school and the teacher are continually alert to a
check on the school’s performance as it relates
to the student’s achievement and that students
are not subjected to the indictment that if they
have not succecded in a rigidly prescribed
coursc of study that they have failed. The
reverse is truc. It js the teacher- and thc
administrators who havc failed to teach the
student—not the student who has failed to
learn.

Specific content area Remarks
| -
. }
Methods
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For example: Schools have repeatedly
offered mechanical drawing for junior high
school boys with various substantiating reasons
and rationale. Productive society conversely
demands that males and females be capable of
using the graphic symbolism in society and
instruments that produce this graphic
symbolism such as blueprints, teleprinters and
halography, which means in essence, that less
time be devoted to the mechanical drawing
activity and more time coneentrated on various
aspeets of blueprint and schematic reading and
recognition of a typewriter keyboard for
computer communication rather than
concentrate on the drawings that more logieally
belong in a vocational and technical skill
preparation program.

PERT application to the drafting and
other similar industrial arts activities would
have very rapidly indicated to curriculum
makers, teachers and adminjstrators that this
activity is not only not representative of

MAusiry; ot iz-definitelv not representative
L DIesentative
of productive society.

MATRIX:

Much has been written and almost all
educators subscribe to the need for recognizing
and designing courses of study to satisfy
individual differences. Careful perusal through
the literature and research reports indicates that
this objective has yet to be achieved.

In support of this program and to the
further recognition of individnal differences, it
is my recommendation that every activity
whether it appears as an experiment or as a
product, as it occurs in the curriculum of
industrial arts and subject to PERT analysis and
critical incident evaluation must appcar in a
matrix within ecach material or technological
activity that will be representative of that
activity. The design of products and
experiments must be adaptable for the slow,
non-motivated leamner as well as the highly
disciplined rote learner and retainer of basic
facts and concepts. It must be remembered that
the matrix is baske to the organization and
evaluanon Ui urc cwurse-effesines and wrovides
directien for thé stmdent, the teachers, and the
administrators.

MATERIALS TESTING AREA

BB TR

USES OF TESTING

IN SOCIETY . ! 2 3
CHEMICAL Al Ayl Ag | Al| As ]| Aw
{ . Al Ag | A, Agl Av | Ay,
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I
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MATERIALS TESTING MATRIX PARADIGM
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Seme of the most important
considerations in the construction of this
matrix constitute the following:

1. The experiments or products be
representative of cach aetivity or technology so
that an accurate sampling throngh involvement
is in evidence.

2. These products or experiments be
established at three levels of learning so that
conceivably all students may elect to start in
column A and based on their ability, interests,
desires, may continue on column A or progress
on to column B or C. It would aiso be advisable
that within each column a combination be
representative of each experimentation or
project, that seyeral additional products or
experimentss be incorporated that would

include the same principles inherent in

Crowder’s Hranching recommendations and for
the same reasons,

INSTRUCTIONAL TECHNOLOGIES:

If this-program is to be representative of
wo--impact  of - technologies within  our

Q
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productive suciety, then of necessity, it must be
one of the most competent utilizers of
technologies that' will aid the learning process.
Chapter 7 will devote itself in greater- detail to
the individwzt mcthods enumerated but a brief
introduction is required at this time to give the
relative position of this seetion of the program.
Too #requently in the past, instructional
technology in industrial aris has confined itself
to cut-away models, 16 mm gang films, strip
films and large illustrations which in many cases
arc presented in the wrong sequence in the
learning process or have been obtained from
industrial sources out of date and ‘obsolete.
Observe the recent newspaper article when

first graders attempted to explain to adults the

recent moon shot and extended moon walk.
Regardless of whether they understood all the
intricate planning, controls, techniques,
inherent in_ this moon landing, they were
making explanations to adults, often in an
exasperated manner, of the complexities of the
trip and the walk.

By the time a film is made by educators

35

for educational ‘purposes, landing on Mars will
have been achieved, and this preliminary
rescarch and development will have become
historical. Therefore, selection of any visual
materials should be carefully analyzed and very
fresquently instant television transmissioni can
bewsed to greater advantage, supplementéd by
video tape for the duration of its creditability
and/or stored for its historical significance.
Therefore, one of the recommended
technologi¢s in this program, obtainable at
reasonable cost, are television receivers, video
tape pick-up receiving and transmitting.
Tremendous advances and developments

permit the use of recording instructions and -

information on tape decks that can be utilized
repeatedly within a looped area by students
whemever the need presents jtself. One
partacular case in point, our research indicated,
was that students in the rescarch program were
very poor readers. Special tapes were prepared
tobe used on portable transmitters with an ear
phug:in. This experience .indicated that as long
as.austudent did not have:a hearing impairment,
he was able to conceptualize as rapidly and
without the handicap of reading. It further
indicated to the student that the need for
wrmitten material was very prominent than
mritten material received considerable
attention. Therefore, books, journals;
gamnphlets, written instruction, etc. stillrplay a
wery vital role in this program with the:proviso
that. they be housed within their -relative
activity area and for immediate [oan to students
when the interest or desire is expressed without
the restrictive  or prohibitive practice of

attempting to withdraw said material from a .

proscriptive library. : .

Research evidence indicated that success
with auditory technology stimulated further
interests in the illustrated and written
explanations coupled with the immediate
availability of books and pamphlets, improved
the student’s reading capability as compared
with the control group who were exposed to
the conventional learning environment. (Don’t
forget sound, computing assisted instruction,
single concept films, teaching machines,
programmed instruction, computer terminals
and pietorial programmed instruction).

R
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ORGANIZATION:

At first reading, the realistic
implementation  of this program scemns an
insurmountable obstaele for one teacher. It
gocs withont saying that every activity arca
must be complete with requisite hand tools,
cquipment and supportive teaching
technologies and software. If PERT, eritical
incident, and the many other suggestioms
peviously enmmerated are used, it is evident
that the problems of inventory control, student

disvipline, safety ete. must be well organized if

a good learning environment ig to ensue.
lHowever, if we are to interpret productive
sociely, we must pattern organizational
practices after those of the  produetive
institutions within that socicty. Reference now
is made to the enumerated steps in Chapter [
which indicate immediately that direction of
this program is cssential before any layout,
equipment, course of studies, etc. may be
engaged in. It can be observed at this point,
that the program was designed on the systems
approach, so that involvement in all four phases
will result in the previously stated objectives.

i b e my iy st
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CRIAPTER 1N

PLHASE - INTRODUCTION o TOOLS, MATERTALS W\ PROCESSES

ANTRODUCTION

MIETT LS
Authority
Decision
Caommunications
“Organizalion

PLASTICS
Nuthority
Decisions
Communicalions
Organization

\\( 1| I)II ):

Authority
Hecision
Communications
Organizalion

CERAMICS
Authority
Decistons
Communications
Organization

P
GRAPIHIC ARTES
Authority
Decision
Communications
Organization

MATERIALS TESTING
Authority
Decisions
Commussications
Organization
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CHAPTER H1

PHASE I—INTRODUCTION TO TOOLS, MATERIALS AND PROCESSES

INTRODUCTION -

MATERIALS

PROCESSES

This phase of the proposed industrial arts
program. to interpret the impaet of eybernation
upon boys and girls of the seventh grade level,
is categorized as an ‘introduction to  Lools,
materials and processes. The assumption here is
not that students have never been introdneed to
any tools or any materials or any processes or
that they will not at some future date become
familiar with more advanced combinations of
these. However, it is the intent to bring
together  a mimber of tools,
that  would Dbe
representative of  a viable sampling of our

manageable
materials  and  processes
productive institutions, and as a preliminary
and eorollary to the other three phases of the

-proposed program.

The six areas selected and the methods

employed to teach and organize this phase will
“be deseribed . in greater detail. However, the

four objectives, as previously stated, must be
met and the maturation level of the probable
students must be scriously considered. When
the term ‘probable students” is used, the

Q cference is made to all seventh grade students

ERIC
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regardless of their profile on any intelligence,
interest or ability instrument or adults—or any
age group that is technologically nnacnlturated.
The most important furction of this phase is
lo:

I. Reinforee academie learning.

2. Synthesize the ceducational
environmendt.

3. Interpret productive society.

4. P'rovide exploration and éxperiences to
guide future career selection. ' )

The six arcas selected which will provide a
multiple activity learning environment to give
students an understanding in tools, materials
and processes arc: woods, metals, plasties,
ceramics, graphic arts, and-materials testing.

There can be no hard and fast delineation

-of the material areas any more than such a

discrete delineation is possible as representing
all the productive iustitntions within our
cvbernated society. Careful observation of all
six arcas of study would indicate that tool and
machine design, materials developinent,
methods  alteration  and  naterials  process
evointion are all based on the fundamental
scicnces. Iurther evidence in the multiple
activity recommended organization of these six
material areas, by exposure alone, transmits to

stdents an understanding that no tool, process,-

or material is independent or isolated from the
others. HNowever, it must be remmembered that
no arca of study is predicated upon the old
craft system representative of industry of thirty
years ago. This is not six small “unit shops.”
Instead, the arcas of study are envisioned as a
host of learning expericnces based upon
methods evident in the handling of materials
and the nse of tools to produce goods and
services in our productive society. Therefore, it
is not significant that a student know how to
sharpen a drill, or construct a die, but that he
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recognize thc optimal condition of the tools
and equipment necessary for the ultimate
conclusion of his operation as he changes the
shape of the material.

It must be understood that the sample
tools and operations offered in this text are far
in excess of those "required in a typical junior
high school laboratory, but they do present a
sampling which can be modified

according to each school district’s ability to
purchase the requisite equipment, availability
of qualified personnel, and readiness of the
students. _
The following two photos illustrate an
overall picture of the University’s Phase I
Laboratory: -

METALS:

The materials area of metals has been
exposed to dynamic technological changes.
Powdered metallurgy has had a drastic impact
upon the forming of unique shapes.required in
the multiplicity of products and scrvices in
every facet of our productive institutions, It
would be impossible to machine the unique
configuration of these parts and the cost would
be prohibitive. In the area of machining metals,
cqually dramatic developments have occurrcd
where man’s former sense, feel, and judgment
has now been replaced by numerical control
and hydraulically and Pneumatically sensitive
profiling equipment. Yes, to the point that this
equipment not only duplicates man’s unique
dexterity, but it also perfects it. The
development of metals and metal alloys has
drastically changed our way of life, permitting
Space travel and enabling us to harness nuclear”
cnergy. It provides products, previously too
costly for the avcrage consumer, but now
available to almost every home-own., reducing
tedious tasks and enriching life.

41

Shaping and forming of metal products is
virtually impracticable by the hand method,
not only because of the cost involved, but
becauve of the unique characteristics of the
many alloys that have been developed to fulfill
unique functions in our cybernated society.
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Therefore, it is no longer valid in Industrial Arts
to require a student to spend extensive and
valuable learning time in how to properly file a
metal surface or thread on a lathe, when all of
these operations, because of quantities and
price and the requisite use of unique turning
tools and close tolerances, are better performed
on screw machines, electric discharge machines
or equally sophisticated- metal shaping and
“forming equipment. The “tedious process of
hand tamping a sand mold or the making of a
wood pattern becomes an indefensible learning
experience except in vocational or technical
education and then only in limited areas.

Authority

* ... The shaping, forming and processing of

metals has reached a fairly sophisticated level in
all aspects of our productive institutions within
our cybernatéd society. Just a casual
observation of the multiplicity of products that
appear in the home, in the office, on the
streets, in the air, the surgical rooms, or our
current modes of transportation, gives ample
evidence that the material area of metals is a
most - serious area of educational concern
whether a student must make decisions
pertinent to using these materials or purchasing
them as a consumer or paying for them as a
taxpayer, or using them in leisure time
activities. Metals affect all our lives and will

continue to do so increasingly, despite the

introduction of new material areas. Whether-as
a user, designer, or shaper of this material, it
must be recognized that the basic changes that
occurred in this material have emanated from
fundamental art, physics, chemistry, and
mathematics and that subsequent productive
institutions, providing goods or services, have
re-organized the man—material relationships
and a whole host of new technologies and
language uses have been introduced into our
culture. '

The impact of changes in this materials area has’

" been so dynamic that it has affected the
economic and -

international marketing,

productive capability. Countries that used to be
prime producers of steel find themselves
constantly challenged by countries that lack the
basic raw materials. Improved transportation
and the introduction-of thc oxygen process in
steel making permits business men to import

_steel shipped thousands of miles, of equal

quality at a lesser price per ton, than could be
purchased within their own country. The
implications for changing. political structures,

international economic systems and
opportunities for developing countries is
obvious. ‘

Decision

Here again the decision to enable a student
to acquire learning experiences in the unique
qualities of metals, metal characteristics and the
processing of metals, will determine the metals
material product matrix paradigm.

As - illustrated in the product matrix

paradigm, the decisions for a representative
sampling of expericnces will be focised more
upon the forming of parts by compression and
heat as in powdercd metallurgy and the
advantages and uniqueness of this operation as
foundry

contrasted with the operation.

. 42
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METAL MATERIALS AREA
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METALS PRODUCT

MATRIX PARADIGM

Machine * operations are mandated by the
unique: alloys so that many pieces cannot be
sawed by the conventional hack-saw but now
must be consigned to the continuous band-saw
or abrasive belt or the electric discharge
method. The ultimate finish of a metal need
not be confined to the physical application of
paints but now incorporates the use of
chemicals, electrolitic processes and unigque
high fire glazes. The usual temperature
differentials of heat and cold haye been
extended considerably. Current processes have
cxtended metal product utilization and

durability.

Considering the impact of the dynamic
changes in the metals area, the need for
material product matrix flexibility, student
individual differences as well as the enlarged
learning opportunities, ohviate the former
laborious task of producing metal products by
the almost exclusive concentration on the lathe,
milling machine, shaper and drill press,
supplemented by hand operations.

Here as in every materials area, the
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learning experiences must be representative of
the highly sophisticated characteristics of
metals as they manifest themselves in products
and services in our productive society. The four
foot hreak and shear can be easily replaced by a
much smaller version or a hydraulic press to
provide the requisite experience of primary
sheet metal operations.
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The differences in price and space can now
be reassigned to the more sophisticated
treatments described earlier. Here, as in every
material area, test ssmples of the various metals
and metal treatments are created and subjected
to standard destructive testing in the materials
testing area of the Phase I industrial arts
laboratory. It should be emphasized that in all
technologies, operations and materials
development, the student’s attitude towards
established materials standards is very critical.

- Communications

In the metals area, as well as in all areas of

industrial arts activities, . one of the most
outstakljding communications methode
recomifended is the actual student
performance. It is through the actual

performance of maki‘rlg the product that the
student learns the various characteristics of the
metals used; their limitations and peculiarities.
The student also acquires the added knowledge
and understanding of the currently developed
equipment to shape or form the requisite metal
product as well as the metal’s adaptability to
surface treatment.

It is further re-emphasized that the
product is the means by which the student

" components). The
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acquires the appreciation for the fact that
materials, machines and processes are a result of
efforts in the other academic disciplines and
follows the recommended pattern of learning
from the general to the specific (systems, units,
surrogate indastrial
experiences provide the added learning
dimension of the actual application of basic
scientific discoveries, in the applicative state. In
this area, as in other material areas, the teacher
demonstration method helps to communicate
to the students, the requisite knowledge in
making the product.” The basic concepts of
effective demonstration should be used, and
more importantly, the JIT, JRT method should
be employed wiere the instruction is designed
to be succinct, timely, and reinforced by
follow-up.

The metal materials area lends itself to the
use of models and cut-away teaching devices.
There is no easy illustration to show poured
castings with the many undercuts which affect
the limitati~ns of this process and ultimately its
design. This basic process is most difficult to
transmit, as many others are, and is'related not
only to basic pattern and core design and

powdered metallurgy dies, but is also directly.

related to the principles of die design employed
in plastic injection, extrusion and rotational
molding. It is equally applicable to other
materials, such as ceramics and woods. A new
plastic cut-away using wax as a molten material
very quickly accomplishes this task.
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The high frequency of unique terminology
and concepts, encourages the use of cartridge
tapes and portable recorders with an ear plug-in
in the materials area. Use of this audio media
permits students who have difficulty in reading

.complex terms or conceptualizing from a

printed page, an added advantage. This use is
validated by research evidence. Students whose
reading capabilities were determined to be
considerably lower tha: *he average student at
their grade level, could comprehend and
conceptualize by the use of sound. This method
is further reinforced by the pictorial
programmed instructions previously mentioned
and to home-work assignments from text
material printed in pamphlet form or paragraph
scctions of the conventional text. The use of a
combination of methods has the added
advantage that the student is not denied the
opportunity to make the product, which was
designed to teach him the unique aspects of
metals, because of a reading deficiency. Highly
rated students with good reading abilitiy were
having difficulty c¢onceptualizing the unique
characteristics of metals from the printed page.
However, by working with the metal and using
taped audio and visual instructional materials,
this added to their technological acculturation

-in a shorter period of time with a greater depth

of understanding.

It will be repeatedly emphasized that the
prime concern of the teacher is to communicate
a valid sampling of the unique characteristics of
the metals area to optimize the learning
sequence expressed through the metals matrix
paradigm previously illustrated.

Organization

Just as in any materials area, the metals
area organization must consider very seriously,
not only the learning requisite for this area, but
also the safety of the'student as he uses the
cquipment. High speeds, temperatures and
sharp edges in metals operations mandate ample
space and careful placement. Illustrations in
this chapter show the recommended
organizational structure that permits the
housing of all equipment, tools, supplies within
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the learning environment designed for every
student in the metals area. Therefore,

minimizing traffic, optimizing learning time and
cutting down on accident probability.

Uses of color, non-skid applicaters, guards,
climinating reaching past turning spindles, or
other dangerous operations must be
representative  of the same practices in
productive society. This organizational concern
contributes "to more' effective learning and
minimizes  exposure to accidents. Please note
the unique tool panels, material racks and
diagonal taped text for quick inventory
purposes. Name identification under each tool
continues to reinforce the unique nomenclature
for the operation of the metals area and adds an
additional dimension for learning.
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PLASTICS

Plastics materials and plastic products have
had an unceremonious introduction into
productive society in the form of celluloid and
its alternatives. Today, no one can deny the
unique contribution of plastic products and
materials to our productive socicty. Many
products prohibitive to a multiplicity of
applications because of the higher cost of
metals or other conventional materials are now
made -possible through the development of a

number of chemical combinations that resulted -

in the basic plastics materials. The man-made
and synthetic fibers are subjected to extrusion,
injection, compression, lamination, molding,
impregnation and many other applications. It is
rapidly becoming a very durable material with
wide application for casy disposal. In many
eases, frequently reconstitutable. These
characteristics satisfy sanitation requirements,
weight limitations, esthetic qualities and
substitutions where such qualities are mandated
of this material and its product. The plastic
material area is a very good example of the
development of a large number of industries
and operations requiring very few skilled
operators.. People involved in research and
development of the raw materials, products and
applications need skill. The model makers, tool
designers -and machine designers are skilled.
This group represents only a smnall number of
this sample of productive society.

Outside of the consumer, the largest
number of people involved in the plastics
industry are para-technicians and semi-skilled

.operators that produce the products utilized in

such abundance in our society.

Authority

The uses of plastics and plastic products

“are legend. It is a legitimately aceepted and
recognized material. It is rapidly invading other

material areas. It lends itself to 2 multiplicity of
operations and treatment and in many
instances, rapid obsolescence replaced by newer
developments and applications. Products
formerly prohibitive because of cost are now a
bane on the market. Very rapid observation of
containers, utensils, safety devices, vehicles,
appliances and toys, indicates the versatility of
this material; from the aero space industry to
toys its application is very prominent and its
anderstanding pathetically meager. Obscrve the
simulation of leather with corfam, thc use of
plastics. materials in textiles, the replacement of
corrosive metal pipes with plastic pipes,
virtually eliminating " old craft skills and
surmouriting unique configuration requirements
with flexible tubing in a variety of sizes and
application for the use of a wide varicty of
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corrosive fluids. Observe the _application of
injection molded doors replacing wooden doors
in mobile homes where plastic has greater
resistance and flexibility to temperature
changes, humidity variations and shocks,

resulting from road travel.

The application of fluid plastics for long

wear on walls and floors, the development of
large numbers of plastic fibres used in floor
coverings and textiles resistant to wear, stains
and other injurious treatment limits, and in
some instances obsolets the use of plant and

animal fibres.

The whole field of plaétic laminates and
lmpregnatnon is just beginning to expand. The

" unique applications of plastic materials finds
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unlimited use from extrem:: temperature abuses
in aero-space travel to sanitary application in
surgery to the simple laminates of private
papers to extend their utilitarian value. Plastic
materials have established & significant place for
themselves in productlve society in a
multiplicity of products and services.

Decisions

Plastics is a° viable materials area in

industrial arts. Industrial arts can best reflect
the uniqueness of this material by adopting the
technological processes of shaping this material
as ‘a basic categorization for the learning

sequences.

Observe the plastics product matrix
paradigm and note the left hand column which

breaks itself down into: injection molding,
extrusion, compression, centrifical force
molding, lamination and heat bonding as
representative processes and recommended
learning sequences.

This materials area and its former

applications in industrial arts serves to illustrate
the basic indictment previously leveled at
industrial arts. The teaching material content in
industrial arts is all too frequently identificd
with the craft applications of the material and
evidence abounds that plastics have been
introduced into industrial arts in block form
and the craft application of carving and shape
assembly of flat sheet stock has been an almost
exclusive preoccupation with this material.
Admittedly, the characterisitcs of the plastics
materials, a few years ago, was very limited, and
therefore, its uses were limited. This helps to
explain that industrial arts has no authoritative
position in introducing a material for its
novelty.

It should be introduced only if it has a
viable position as a representative area of our
productive society. This material and its rapid
technological changes is further evidence that
while the craft orientation to materials shaping
as a basis for curriculum analysis and a defense
for optimum learning experience may have
been valid in 1930, it is no longer valid in the
latter part of the twentieth century.
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PARADIGM

Using this material is a good opportunity
the mystery so prevalent in
The learning is
application

to minimize
¢hemical -formulae.
accomplished by and
" experimentation without serious threat to the
student, equipment or material. The unique
characteristics and fine balance of chemical and
physical factors will very rapidly indicate to
students the command of the plastics material
area ix basically housed in the chemistry and
allied discipline arcas.

The student produced products for the

plastics materials arca are limited to the

T auailability of dies and equipment in the

respective pﬁi’cessas_,.gmgioley enumerated.

Sample test pieces are designed to expose the

~student to the standards destruetive testing arca
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recommended for Phase 1 of this industrial arts
program. ’ C

Admittedly, the products resulting in this
area_can be easily manufactured. That is the
uniqueness of this material and helps validate
this previously stated example. What can be
re-emphasized is the close scrutiny required for
the proper mix of the raw material to obtaina
product with specified characteristics. The data
are recorded in much the same manner that the
trcatment of other chemical experimentation
data are recorded. This learning cxperience
gives further reinforcement of the stated

) et
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industrial arts objectives and _an awareness,
through practice, that a logical discipline of
careful measarement is mandated if certain
prescribed product qualities are to be achieved.
An additional reinforcement of learning
experiences and cross materials area similarities
is the use of dies in the plastics area which are
in evidence in metals; ceramics and woods.
The basic equipment availability and materials
limitations present the learning parameters for
this material area. as well as for the
technological areas.

One basic change in the product matrix
paradigm is- evident. The three columns for
products are still present but are dominated by
the cost of the basic product which is
proscribed by the process, die and mix. A
sampling ‘of the processes is egually applicable
to high achievers as well as low achievers. The
learning variable occurs to the degree which the
various levels of students comprehend concepts
that result from the interaction of properties of

raw material, within Physical treatment
limitations. Product design makes further
demands upon this interaction.
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Basic responsibility in this area is to teach with th

the unigqueness of this material which and co
incorporates not.only a multiplicity of concepts producs
processes and equipment but also a large materia’
49



mber of uanigue terms. Therefore, this
terials area of plastics lends itself to an
1sStration of two additional methods of
m o m unicating the auvthoritative learning
uences previously decided upon, in a more
irmal manner . . . specifically the methods of
entation and induction. It is suggested that
entation and induction are methods
resentative of our productive society and are
rlicable to every area of industrial arts. This
lication of these methode® described in this
Lion because plastics as a material lends izself
the unigue and challenging nature of the
r~-growing plastic institutions within our

ductive society .

These are two terms and they are not
nmended to be used interchangeably. To
t, is understiocod to be the introduction to
udents entering any area to the totality of
ties that are subsuamed in thhat area.
=fore, wusing the previously described
dge tape, the four or six students assigned
is area would, for orientation purposes,
listen to the tape as they walk about the
The work stations, equipment and its uses
pplications would be explained. Students
1 be required to acguaint themselves, using
artridge tape or other audio-visual mediam
the area learming possibilities, safety rules
codes, inventory contrals .- -in  evidemnce,
Lot mnmatrix, where _ %25~ find the A
ia” 0 and where 23 store their products.
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The instructional medium used would then lead
the students within this area into the induction
phase which would introduce cach studenf to
an activity predicated upon a pre-determined
product schcdule, to optimize learning and
equipment utilization. This introduetion would
explain the specitie activity and the
subsequently designed  learning naterials,
product material and cquipment related to that
The methods employed for this
supplemental information can incorporate the
many described in Chapier VII, and would
depend upon the cquipment availabie, the
capability of the teacher and the maturation
level of the student.

activity.
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Induction, more specifically, wonld be designed
for one student at a time as he approaches a
specific machine that performs a peeuliar
operation. it would inform the student how to
operate that equipment, its limitations, and the
danger points and where to obtain the requisite
raw materials and in what proportions. This
would result in the requisite product identified
on the prodnet matrix paradigm.

Organization

This area is a good cxample of the rapid
advance in a materials technology and
particularly in the willingness and ability of
supplicrs to provide equipment that is suitable,
financially and educationally, for the junior and
senior high school level. Any attempts to offer
surrogate experiences in plastics materials and
processes and the use of tools, would have been
prohibitive in the carly 1960’s. Today very
complex extrusion, injection, laminations,
centrifugal. foree forming and a shelf life of
pl.stics has been perfected sufficiently to
permit the teacher or administrator to provide a
very extensive sampling of the impact of
plastics matcrials within our productive socicty.

Care must be excreised in the storage of
matrials and in the placement of cquipment
for optimum utilization. The decorative aspects.
applied to the finished product can bereferred

‘to many of the applications recommended for

woods, metals, graphic arts, or ceramies. The
hand tool operation for dccoration purposes,
formally so prominent in industriai arts, must
be relegated to the same position as wood
carving and metal chasing.

The learning experiences will govern
decisions regarding organization of this area.
Therefore, any hand tools required should all
be located in this specific matcrials area. Please
notc the photographs which emphasize the use
of the “X” bench,:lazy susans, and sealed
containers and their \accessibility for student
use. i'

E
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In organization of this area, care must be
observed in the layout to accommodate a
minimum of four students and a maximum «of
seven in order that the individual differences
agpect of this program described in Chapter I
will be available. This individual difference
«onsideratina is wot peculiar to this area, but
miust also be considered when organizing each
of the six areas recommended for Phase I of
industrial arts,

WOOD:

The predominance of wocd as a material
or wood products in our productive society is
very evident. However, it must be appreciated
that wood and wood products are not the
exclusive province of the fast disappearing
cabinetmaker or carpenter. :

Wood and wood products will continue, as
evidence indicates, to be a vital material in our
productive society as long as the raw materials
exist. However, wood and wood products are
changing drastically in appearance, use and
specifications. The whole field of wood
composition, boards, plastic -impregnation of
wood fibres and other treatments of the basic
wood materials should be considered.

Authority

The design of learning experiences around
cabinet making or carpenter skills is highly

questionable. Therefore, this materials area,

should not only introduce students to the hand

and machine operations typical of the common -

treatment of wood as evidenced in most homes
and furnishings, but should incorporate the
other chemical and physical treatment of wood

"products in combination with other materials in

the producing of good and providing services.
¥ The subsequent product matrix paradigm

for this arei{is a sample illustration of the kinds

of activities that a student can become engaged
in, not for the purpose of learning to make a
joint, which is a vocational skill, but for the
express purpose of learning the various

.
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characteristics of wood andiwood products and
the limitations of the material in constructing
these products.

Since the product becomes the promiment
vehicle for Jearning, the various uses of towls to
dhiagre this material are indicated because they
are also utilized with some modification in
other material areas. It is recommended that
hand power tools should be utilized instead of
nand tools. This educational decision is dictated
by the predominance of power tool utilization
in our productive society. The requisite
attitudes for the use of this equipment, its
relative cost, speed and requisite maintenance,
has much more significance than to have a
student perform a similar operation using hand
tools.

Decisions

Having established a reasonably
authoritative position to include woods as a
defensible material area in the industrial arts
curriculum, the next recommended step for
consideration is the decisions that must be
made to identify the learning experiences in an
effort to  optimize .the previously stated

“industrial arts objectives, The product or

project at this moment becomes a yehicle to
illustrate to students the various applications
and limitations of wood or wood products. This
material application may need to change the
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ghape or form as:well as to modify or ailulterate
the basic specifications such as impregnation
with chemicals or- plastics or decomposition
into mulp or gurry to be formed into paper,
paper products or composition board. One of
the first activities that this type of materials
learning environment mandates is that whatever
product or project i selected, the processing or
maniplulation of wood must subscribe to
predetermined standards whether they be
standards imposed by the logic of the sciences
or gtandards imposed for effective and safe
utilization of tools and equipment. Therefore,
careful observation of the matrix paradigm will
reveal that at the very end there are sample test
pieces exposing wood to a variety of treatments
that will be taken.to the materials testing
seciton of the laboratory, and exposed to
various pre-determined destructive tests.
Another serious decision that must be
determined in the creation of the paradigm of
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products is that the prodwctermust provide
learning experiences, a8 in-amymademic subject
field, designed for youmgsiers at svery
intellectual level an adeqomir=rsampling of a
defensible unit of study.”This puts greater
emphasis on pre-designed:pmoducts, a more
highly structured product:mmirix to provide a
valid sample of learning experience. Thiz
concern takes precedence:over the previons
industrial arts practices that-youngsiers should
design their own products. The recommended
product designs would incorporate not only a
pleasing = esthetic quality but should alss
incorporate sound engineering principles and
include operations. and processes that would
expose the student to the various characteristics
of wood and wood products and toole. This
assumes again the basic premise that the general
educational format is to teach from the general
to the specific and the student acquires

appreciation for good design, resvect for



equipmeﬁt utilization and limitations and an
understanding of the unique qualities of wood
and wood products.

The next sei*sus consideration which has
resulted in muny previous indictments of
industrial arts is to incorporate an opportunity
for individual study and individual differences,
whether they be evidenced as taste, interest or
ability. The matrix paradigm will reflect that

the left hand column designates s sampling of -

processes and experiences recommended for the
wood material area. Column 1 should designate
a sampling of the products that will emphasize
requisite learning experiences designed for the
most basic level of student. This should not be

-, predicated upon a student’s IQ level. It is

entirely possible that a student with a high IQ
has never had any opportunity to work with
wood as a material and therefore the selection

‘of the products in Column 1 should be basic
enough to permit this introduction to the’

material as well as the processing of this
material to result in a final product. Therefore,
product sequence incorporates the uge of tools,
the use of academic disciplines in measurement
and treatment of the material and the requisite
problem solving and logic which culminates in a
final product. Careful observation of the matrix
paradigm will indicate further that Columns 2
and 3 should represent products that demand a
more advanced degree of ability and
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understanding. However, products in any

column are representative of the previously
delineated requisite learning experiences which
were determined to be valid and representative
of the wood material area. '

The above material does not imply that
other decisions pertinent to this materials area
are not. requircd. It is intended to indicate that
these are the most primary decisions to be
considered. That is, that the requisite lcarning
experiences are designed to adequately

represent the material wood and that decisions -

such as how to teach, the equipment to hbe
purchased and other materialistic dccisions can
bc better relegated to a secondary role and
should more properly be categorized as
recommended in the organization section of
this chapter.

]
i
Communications !
|

Now that we haye
determined that the material wood is a viable
unit to be taught and made the primary
decisions on the kinds of learning experiences

and the vehicles that we will use to achieve -

these learning experiences, we can then more
properly be concerned with the methods that
we will employ to achieve this learning. In
other words, how shall we communicate to
every student boy or girl, the impact of wood
a8 a material and its many uses as it appears in
our technological society? Having determined
the experiences we desire to expose the student
to, this will then lend itself to the utilization of
PERT as a method of evaluating whether the

sequence of learning experiences, we have
recommended, are valid recommendations and

follow an optimum sequence to result in

successful student learning. This method takes
learning experiences provided in industrial arts
from the “arm chair” realm of decision making
to a more viable area and makes learning or

change in behavior measurement defensible, Tt

further aids the industrial arts, teachers,
administrators and subscribers to assess whether
further expenditures of time, funds and effort
are valid. The PERT method permits industrial

authoritatively -
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.materials  arca s

arls top be evalnated in the same frame of
reference as the other academic subject matter
{ields. .

In the area of methods, more fully
described in Chapter VI, it can be recognized
that a large sampling of teaching methods are
applicable. It is not the intent to make a list of
recommended methods so preseriptive that it
teachers  an
opportunity to refleet. individual differences or
individual ~ student’s

would deny industrial = arts

to reject interests or
abilitics ax they explore the industrial arts
multiple  activity laboratory
experiences. A few samples will be illastrated of

materials

teaching methods used and different examples
wilk he used in different materials areas of this
laboratory. The recommended |ncl|10(]s‘~"an:
only a sample and not preseriptions any more
than the “product paradigm is a
preseription. The product matrix is a paradigm
produet

matrix

cnthance
learning. This gives the indnstrial arts teacher a
unique  opportunily to  recognize  individual

of  probable vehieles to

differences and provide a meaningful learning

environment, This opportunity is not always
available to the scienee, math and other
teachers who. in fact, must and do subscribe to
the basie laws and logice of that science and have
very little opportunity for educational synthesis

‘and productive society extropolation.

extropolation.

One- of the methods used in the wood
the pictorial  program
instruetion method which is very adoptable to

the initial introduction of students to any

product.and equipment usage in this area or in .

any of the other material areas described.
Careful review of the samples provided in
Chapter VI will indicate that the pictorial
representation  of  the  requisite  steps  are
simple succinet, written
insltfuclions in a tested and proven sequence. In
the' event that a student arrives at some
unknown area such as the operation of a picee
of equipment, or the finishing of the product,
this can be supplentented by an audio single
concept film or by a taped cartridge inscrted
into a portable recorder ayailable to the student
in the wood materials area. This leads into the
next categorization for effective learning of the

reinforeed by

wood materials area of the Phase | activity of
the industrial arts program. lhat s

organization.

Organization

It becomes very obvious that organization
plays a very prominent role in industrial arts,
Otherwise, the laboratory learning expericnees
beeome frustrating to the teacher and traumatic

and discouraging to the students. Only after

learning has been delincated and determined
can we viably submit a budget and a purchase
requisition for tools, supplies and cquipment.

The tools and  equipment should  be
adequate  for  the representative  learning

experiences as previously enumerated in the
wood produets matrix paradigm.  Sample
equipment lists of hand tools and equipment
can be obtained from suppliers. The most
impcrtant thing to recognize is that all tools
and malcrials requisite to learning about wood
and wood products must be housed in this one
material area so that students are not required
to make extensive excursions to bring out a
fourteen-foot board frowm a lumber supply
room Lo ent off eightecn inches for a product.
Time wasted in this type of activity is
cducationally indefensible. Therefore,
materials, hand tonls, stationary cquipment,
books and other learning materials niust be
housed in the ™ prescribed materials  arca.

Observation of the photographs illustrating

snch organization will illustrate the point.

It must ke recognized that placement and
utilization of tools ‘and cquipment mandate
certain space requircments for cffective and
safe use. These requirements are prescribed by
sample practices in our productive socicty and
also mandated by law. Organization should
further consider that the convenience, safety
and comfort of students is of prime importance
so that learning is optimized. This samc
conéidcrgtion is cqually applicable to the
teaching icnvironment. Reference to human

would be
authoritative

factvor'sy; “enginecring  principles
valuable. ‘Establishing - an

L.
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base for teaching wood as a viable material arca,
making decisions affecting optimal learning,
communicating a meaningful learning
environment supported by well organized and
safe learning experiences provides the industrial

- arts teacher with a defensible educational claim

upon students’ time, educational funds and
educational facilities. Industrial arts content
can no longer be subjected to the pressure of a

supplier, or the whims of an administrator and -

become a victim of subsequent cut-backs in
funds or space. The institutional responsibility
of cut-backs in space and funds is accompanied
by a commensurate cut-back in learning
experiences.  Can we say that a major
responsibility of secondary’ schools is to
guarantee that future society will not be

‘technologically unacculturated?

CERAMICS:

It

Ceramics is the world’s oldest material and
craft, but it also must be recognized that it is
one of the most unique and rapidly expanding
materials areas in: our current productive

" society. The unique applications of ceramic

materials in combination with other elements,
lends itself to a unique number of applications
for bonding purposes, decorative applications
and high temperature differential applications.
The most common in evidence is the movement
of a frozen dish from the refrigerator and
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brought to a boiling point on the household
range. This same application to a greater extent
is in evidence in many of the other institutions
in our society—most dramatically in the
acro-space industry in the covering of metals
exposed to frictional heat.

Authority

Extreme care must be cxercised in
determining the authoritative base of learning
experiences representative of ceramic tools,
materials and processes. The conventional
kitchen craft application of dlip casting, coil
molding and low temperature firing are poor
representative samples, and therefore, poor
exploratory experiences of this materials area as
it is represented in our productive society.

Granted that extrusion and other processes and
applications are equally useful in ceramics.
What needs to be stressed in this material area
are the unique chemieal and physical propertics
of ceramics and their subsequent reaction to

‘heat and _pressure  which distinguishes a

conventional container from that of one
capable of extensive wear, heavy usage and
extreme temperatures. The basie forming
operations may be very similar, but the
intensity of heat, the base material, chemical
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mix and the wtimate application and mix of
the finished raw material, vitally affects our use
of this oldest of man’s building materials.
Application of cloisonne to a household
article is an artisan type of skill, whereas a high
fire application of a different mix’ that will
absorb shock and resist extreme heat upon
earth re-entering, poses a whole new set of
parameters for study and ultimately affects the
design of learning experiences in this area.

. Decision

Observing the product matrix paradigm in
this area will indicate that a healthy respect
must be obtained for the uniqueness and
characteristics of the materials most prominent
in this area. This represents a careful mixture of
raw materials and their glazes and comparisons
of finished products characteristics whichcan
be verified in the test samples so prominent in
this area. While other material areas in
industrial arts lend themnselves to observable
manipulative processing of the materials, the
unique chemical and physical ¢ombinations
inherent in ceramic products are more
susceptible to a data-gathering and testing

because the basic forrning processes are very
similar whether it be a slurry or a semi-solid,
the ultimate differential occurs in the finished
product which is .characterized by its unique
qualities of breakage, heat resistance, shrinkage
and elasticity. Qualities that distinguish the new
ceramics technology from the centuries old
craft.

Creativity has always been stressed in this
area of material study in an artistic sense. This
should continue to be so, but design creativity
must remain the province of the fine arts
classes. The justification of ceramics as a
material in industrial arts is- the unique
combination of chemical and physical
properties. Therefore, a creative logic of the
sciences as it affects product characteristics is
justifiable' in this materials area of study in
industrial arts.

One of the decisions that confronts future

curriculum content development of this
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materials area is the use of other earth
elements, such as bauxite, that have feund their
way into the metals area of industrial arts. If we
can justifiably introduce the silicones because
of its glass characteristics, we should seriously
consider the introduction of bauxite and similar
materials singularly and in varicus

combinations. We should also reconsider the -

nomenclature of this materials arca and instead
of ceramics, this materials area could be
referred to as the earth elements area.
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'CERAMIC MATERIALS AREA

SAMPLE PROCESSES USE OF MATERIALS | 2 3
EXTRUSION LA ] Al Azl Al Aqf A
Ayl ALl AL A ALl A,
HAND FORMING B,| B,| Bs| B.| By| B.
© By, | B,{ B,| Bg| B, | B,
. T c, c1 c . C‘. cq c‘.
SLIP CASTING
C’ C‘ c"l c. C" C
COMPRESSION ' D, | b,| bDs| D.| D4 | D,
: DS DA D- Dg Q.. D "
. E.| E,| E.| E_ | E, E,
| GLAZING 2 g E,{ E.|E | E,| E.| E,
GLASS MAKINé " 5 % F,.| Fuil Fs| FEl Fs| Fo
5
g '5—1 v Fs F; F" FB Fn F 3
FIRING T O 61} Ga] Gs| G| Ga| Gu
l [ &l 63 64 G1 G‘ G “. . G,z
"GLAZE & CLAY Mb( = X 3 By | Hi| Hg| Ho | Hs | Hu
L'TJ é u:; H,| Hy] H,]| He| H, | H,
g % L L. Is le I o
TEST SAMPLES S W 2 ' : | ' ' ‘
‘s 4 “ s « -} \z

CERAMIC PRODUCTS

MATRIX PARADIGM

Communications

Because of the unique nature of this
materials ares, a large variety of product
samples must be in evidence, as they would be
in any typical test laboratory. Wherever
possible, before and after, the liquid and solid
state characteristics and their ehemical
cquivalents must be profusely illustrated.

This is the industrial arts teacher’s best
opportunity to bridge the mysticism inherent in
scientific symbols and translate them into
meaningful application, thereby further
reinforcing the need for careful measurement
and data collecting. This is a unique discipline,

inherently required of all aspects of our highly

cybernated society.
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At the risk of redundancy, I remind the
reader that industrial arts is designed not only
to reach the twenty percent of our school
population that learns despite out efforts, but
the greater challenge is that of reaching the
remaining €ighty percent and making the
mysterious technological symhols and concepts
meaningful as they culminate in a finish-:d
product. 4

A profusion of chemical formulae with their
raw mix samples and the finished solid product
helps to bridge this- gap. Emphasis on careful
data collection is not only required in other
materiul areas but requires the some type of
attitude in -students of other academic studies.
Therefore, forms, report writing, accurate
observation, weights and measures, are equally
prominent attitude characteristics to be

-
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transmitted in this materials arca. Granted that
the pictorial programmed instructions, single
concept films and similar methods may be used
to transmit the unigque processes and
opcrations, The change in behavior as a result
of acccptable lcarning c¢xperiences include

‘obscrvation, confirmation and data collcction.

Organization

Organization of this materials area leuds
itsclf to the units of study previously described.
Physical equipment docs not requirc extensive

~spacc, but unique air, gas and other utility

requirements must be met. High firing
chambers and their basic fucl and exhaust
systems must bc established. The chamber
capacity is detcrmined by the size of the
products and this is a scrious consideration
since chamber sizc drastically changes the cost
of the initial installation (suchsas powdercd
metallurgy, bauxite compression and reduction
and glass making). '

GRAPHIC ARTS:

The graphie arts industry is one of the
oldest crafts svidenec in our productive
socicty. It is also onc of the most outstanding
current examples of the impact of technology

i
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upon the practices, habits and attitudes of a
historically ~ well-established craft. The old
letter-press iaethod is i-tually obsolete. The
offsct press, electrostatie provesses and unique
chemical combinations and chemical sensitivity
processes have radically changed the materials,
processes and tools that are representative of
this aspect of onr productive socicty. Book
binding has been moved into the realm of the
artisan  and  substitute mcthods  of
accummlation of pages and fixing them into a
radically

rapid

design have  been

changed.

configuration

!

N

This is a very rapidly expanding aspect of
our productive socicly, and therefore, cannot
be treated entircly in the beginning phases of
industrial arts. The clemcntary processes and
the more sophisticated electrostatic,
reproduction, photography, holography, ete.,
arc introduced as an aspect of the
communications raterials and processes in
Phasc 11, under graphic communications.

The probable maturity level of
gradcrs, mandates that the requisite disdiplines
of offsct, embossing, sign printing, plastics
lettering, collating, ctc., rcquirc a routinc of
disciplinc to optimizc utilization of graphic
arts, processes and cquipment.

nass
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cdissertation  the

Ample evidence indicates that whether it
he a meitical report, a-legal brief, a political
white paper, a seientific thesis or an edncational

hasic processes | in

communication are fairly standardized
throughout our productive institutions.

Therefore, speed and quality-are demanded at a

mininmtal cost whether it be a  military
battleliecld, manufacturing production line vr a
bhusiness  board room. The
material o be  communieated  must  be
acceurately reproduced, o that it is legible and
il(f(f('l)lill)l(: to l.h(f r(',;l(lul'.

sophisticated

Authority

A number of authors lave indicated that
more scientists are alive today than all the
previously  known scientists recorded in the
history of our civilization. Doctor [saac Asimov
made the observation that of all scientific
publications that occurred since 3100 B.C,, half
ol them oceurred hetween 1950 and 1960. This
i but one small example of the exponential
explosion evident in the graphic arts industry.
The progress of civilized man depends upon his
ability to impart information to others by
means of the recognized symbol or image. In an

age when visual litcracy is becoming more
important and a good proportion of the
world’s population is illiterate in the usc and
implications of graphic matcrials and processes,
people need to be Laught to see and understand
what they see to the samie «degree that they
were tanght to read and write.

The greatest asset o the graphic arts
productive institutions was the introductizn of
the printing press, but it must be understood
that the press was not significant only in the

aspect that further developments in the paper

industrics—inks and allied techniques beecame
perfected so that the use of the press and the

- development of the printing craft was assured.

- Therefore, the
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Admittedly clectronies and  the
advancement of clectricity have affected the
communieations  aspeel  of  our  productive
socicty.  These are  stressed  with  greater
emphasis and specificity in the cleetricity and
electronics cactivitics of the various phases of
the proposed industrial arts program. This is
additional argumentation that no materials arca
or techuology functions in isolation from
others. Marshall MclLuhan and others have
indicated the impact of visnal technology upon
the graphic arts industrics in our productive
socicty, uand therefore, upon all citizens in
socicty.

Because of this dynamic explosion, the
inrclusion of graphic arts in the Phase I aspeet of
this industrial arts program is Lo introduce the
student to the varicty of systéms and processes
most prominent in the graphic transmission of
information in our productive socicty.
varicly of communication
processes and materials is represented as graphic
arts in Phase [, gr:lp,hic communications in
Phase 1, and its ultimate appearance in Phasc
V. The prolifcration of graphic
communications practices and methods nullifics
the age-old practice of exposing Junior ligh
School industrial arts students to mechanical
drawing. Mcchanical drawing represents a small
insignificant graphic mcthod of communication
at the expense of cxposing students to a wider
varicty of systems and mecthods most
prominently utilized in our productive society.
Students can postponc the spccific acquisition
of drafting skills to vocational and technical
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schools. . Concentration should be on the
utilization of blucprints and other graphic
reproduction media. This is. additional
justification for defining an authoritative base
for indnstrial arts content before any
curriculum decisions are made and equipment
purchased. Exposing students to obsolete or
minute representations of our productive
societly is indefenisble. '

Industrial arts is designed to be general
education through an exploratory
rcpresentation of the productive institutions in
our society. Industrial arts is not vocaticnal
preparation in the printing trade, as draftsmen
or photographers. '
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Regardless of how updated each specific area
may be, the purpose of industrial arts is a broad
sampling of these specific craft arcas, -their
influence upon cach other and their combined
influence upon our society. Onc only needs to
pick up the daily newspaper to see the impact
of color in the use of daily newsprint . . . a
process prohibitive to the industry a decade
ago. The compilation ‘and the make-up of
masters, their reproductive capabilitics, the
uniquencss of inks and papers with the use of
modern headliners and varitypers, all lend
themselves to the introduction of a wide variety
of reproduction tools, materials, and processcs
that are evident in the home, office, and every
productive institution ‘in our cybernated
society.

Decisions

Having determined that this is an
authoritative arca of study, deeisions have to be
reached which would expedite an exploratory
experience with the various comrnunication
proccsses and materials most commonly in
evidence in our productive society. The use of
hand set typc is rapidly disappearing. However,
it is in evidence in a varicty of small
applications as rubber stamping, embossing or
sign making. These applications can be used in
plastics, on paper, following a template or the



GRAPHIC ARTS MATERIALS AREA

materials, a specific set of disciplines, attitudes
and respect for materials and understanding of
processes must be transmitted. It is therefore
recommended that a careful observition of the

SAMPLE PROCESSES MSE_QSSEWTERMLS 2 3
HAND PRESS Al Al As| AL [ Aa] A
: . AL AL A Ay Al A,
OFFSET B, |.Baf Bs| B.| Ba} B.
g Bs B‘ B-, Bg B. B\d
Cij C CejfCc ] Col Cu
RUBBER. STAMP ' . € " 9
C! c 4 C"I C b Cu C 12
D.| O, D D 0.
EMBOSSOGRAPH 4 : Dy . »
& o4 [ DofDel 0] DajDujOy
= E.| E.| Es| E.| E,] E.
DECAL K Q 4 s| E. -
. S =} 8 E! E& E-‘ E‘ En E‘t
(&)
' F F F F F F..
ENGRAVING | | ' ~| Us . -
I | &I Fol Fo| Fo| Fa| Fu| Fua
- ~ G G G G G G
BLOCK SIGN PRESS I g E ! 2 =] G, I’ w
- w O wn 63 G‘ G1 G s G“ G 1
Q ‘Qn: 8 H .H H H H ‘H
SAMPLE TEST PIECES 8 ELJ 2 —! 2z € e ) 2e
H | H | H, H | H, H'
use of the original lead slug. Whatever the following matrix paradigm will indicate

products and experiences involving a hand
letterpress, an offset press and embossed name
-plates, printed signs and * the duplicating
capability and manufacture of a rubber or
plastic stamp. -

A portion of this activity can be devoted
to blueprint reading and simple free-hand
sketching using coordinate paper. Use of
models help to expedite this activity thus
minimizing the need for group instruction.

Communications

In this material area, as well as the others,
a careful orientation and induction is

" preliminary to any learning activity involving

61

students. An. example of the multiplicity of
methods used should be well illustrated in this
area. A pictorial program instruction booklet is
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very applicable for the embossograph and sign
printing areas of study. There are a number of
good blueprint .reading program instructions
available in this area. The operation of the
offsct printing operation poses a number of
problems.

However, a single concept film viewed prior to
operation of an offset machine is available from
many equipment manufacturers and explains
the basic processes. This is followed by a

planned assessment. of a student’s
understanding before
equipment is_ permitted. The instructors
assessment ‘may necessitate a demonstration

followed by the use of tapes describing step by

operation’ of the

step performance of this process for further

reinforcement. Fail safe steps in instruction
must be incorporated to optimize learning and
minimize equipment maintenance. After this
exploratory experience, a student can be

exposed to 16mm films summarizing the
graphic arts area. Final examination in
conjunction with the critical incident

evaluation of the student’s performance in this

_area, is now subject to placement on a graphic

performance profile.

Organization

This area is very similar to plastics and has
an abundance of equipment that lends itself to
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the teaching of a prescribed unit. Oncc the
determination of units to be tanght has been
made, the greatest caution to be employed is
that a careful analysis of equipment capacity
and durability is determined. Many of the
graphic arts products currently available on the
market are satisfactory for home use but
canndt survive an eight period day full
utilization by ‘students. Therefore, size
determination effects eosts. Variety of
.processes and systems to be learned as well as
the ‘validity of these systems determines the
equipment.

The one single major expense in this area is
paper. Organization should be such, that tight
inventory controls arc established permitting a

multiplicity -of materials and processes
explorations available for students, but also,
that finished products, paper, ink samples and
other materials are made available as destructive
test pieces in the previously mentioned
materials testing section of the Phase I program.

Because of the requisite feeding, collating
and similar operations required of this activity,
organization should take into account the lineal
feet of bench top space required without
interfering . with. on-goirig graphic
experiences.

arts .
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MATERIALS TESTING

One of the rapidly emecrging technologies
is the Standards Technology. This has been
necessitated by the fast developing new
techinologies and the unique roles of technicians
cmployed in the various productive institutions
of our cybernated society.

The frequent duplication of product or
service and the need to maintain a high quality
of product or service demands . careful
calibration or evaluation of consistency of
process or material. Any deviation from the
‘established and proven standard adversely
affects the quality of the product or service. It
would not be possible to utilize technicians as
para-professionals unless the more repetitive
lasks of the professional could be analyzed and
standardized for delegation to a technician.
This same process is in evidence whether it is
the manufacture of a simple appliance or a
complex solar vehicle. It differs only in degree.
In order to continue and improve'prodrycts or
services, careful assessment of applied standards
for easuring consistent quality or unique
characteristics must bc studied. Any changes
introduced have a vital impact upon parts
replacement, obsolescence and the ultimate
ccon()my.

Many of tests performed are conducted in
laboratory environments using laboratory
analysis and extropolation. It is imperative that
consumers and  pr. Tessionals lave a

.comprehension of the standards techniques
employed to give the techniques creditability.
Participants in the testing laboratories adhere to
rigid standards procedures in order to maintain
creditability. It takes on an aura that the
reputation of the persornel andfor the

- laboratory "is maintained because of adhérence

to consistent standards which ultimately is
reflected as reliability. '

Authority

Whether these standards_are applied in -

quality control situations in manufacturing or
analytical tests performed in hospital
laboratories, all of society subscribes to this
technology. It aids in the process of
technological acculturation to understand and
appreciate this basic technology so that the
testing services performed have a creditable role
in our productive society.

Many standards technology situations are
identified as destructive materials testing but
others: with equal importance are tests of
progrustication. Therefare, the test pieces
recomrnended in the various materials areas
described for Phase I are the student’s first
introduction to this technology as subscribers.

Performance in this technological area in Phase -

I is identified as analysis and data recording.
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Exploratory experiences as they function

accordingly are focus'tad upon the test pieces

exposed to a prescribed destructive test pattern.
Students observe and record the unusual
phenomena. This totai process requires not
only a unique understanding of the various
testing and calibrating pieces of equipment but
assists in the careful observation and recording
of the results which are not too different from
the laboratory experiences required in the other
science areas of study in secondary education.

i

The one big significant attitude and
appreciation that can be transmitted is'that any
controlled change in expected characteristics
ultimately affects duplication of quality
products or services as they appear in our
productive society.

Decision Making

The materials to be tested established by
Phase I provides an abundance of test pieces for
the testing area. Observing the matrix paradigm
the three columns of ‘test’ cxperiments
identified as 1, 2, and 3 can be so that a simple
test of chemical corrosion is Al and electrical

conductivity cauld be C12.

+ The learning sequences are governed by
the test samples available which incorporatc not
only ‘the materials utilized in Phase I but also
those materials and processes that are utilized

: in introducing technologies in Phase 11 such as

fuels, lubricants, photgraphic paper, hydraulic
fluids, and continue on into Phases IIL and 1V
of the proposed industrial arts program.

MATERIALS TESTING AREA
|

USES OF TESTING

gﬁ%ﬁ;&.&T&STlNG IN SOCIETY 2 3
Al Al ALl ALl As| Aw
CHEMICAL — R e B
As| Au| A | Ag| A ] A
B ] 8 L 3 B: B [ B'q B\o
THERMAL
_,l 8. . B ‘ B.' B * Bll B a
: < e | c.l col €] €] Ceo
ELECTRICAL % 3 S . -
. lé" l:j 2 C3 c ‘- C., 'c‘ C" Cu'l.
50 D.| D,| De| D.| Do | D
PHYSICAL ¥ O e Bt B
. } | |d D, | D, D,| D, D, 0.
‘ g E| E.| Es| E.I Ea | Ew
MECHANICAL = I E AR
l_l‘-_l g @ E’ E‘ E - E [ E " E [} 3
’ - O o= F F y F F F Fcc
RADIANT | S W 2 L e e e
. 1 - - F Fa F, Fg Fu Fia

ZADIGM

MAT.ERIALS TESTING MATRIX P
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Communications

As in all other areas this area of Phase I
industrial arts also places extensive demands
upon the communication process. The
previously designated material matrix test piece
or special test pieces will determine the learning
that takes place in this area. The real problem is
that in the other material areas the student
could conceptualize by doing. In this activity
the student will observe the destruction or flash
point of the material in a matter of seconds. It
may be advisable to have several similar test
pieces and a preview of what learning is
designed illustrated on a closed loop sound
film. A reading assignment or “take home”
audio tape before the actual tests take place
encourages success. It is my further
recommendation that in this area as in other

material areas, that scientific and mathematical _

formulae that are used in other classes be
conspicuously displayed. This also is one time
when all students may be brought together and

shown a film on testing and standards that may

further stimulate understanding and
comprehension. We must constantly be aware
that this is an industrial arts laboratory and not
a science classroom. We are users and
manipulators of the materials, proccsses and
technologies emanating from science and not
teachers of science.

Organization

The utilization of this section of the

proposed Phase I industrial arts program cannot

be utilized as the other enumerated material
areas. It is the author’s recommendation that
the time to perform a test or a series of tests as
the instructors matrix paradigm demands must
be accomplished immediately after the student
has completed his test piece or pieces in any
materials area. Therefore, this area is
continually being used by all students
throughout the year and must be supplied with
sufficient orientation and induction
information and equipment to permit the most
optimal use of this area. It is my
rccommendation that pictorial programmed

instructions, audio tapes and closed looped
audio films be used before any tests ore
performed on any equipment. Minimal aid
maximal tolerances should be clearly stated and
all forms and reference tables easily accessible.

The accompanying photos show that all
necessary adapters and eqnipment is available
and ready for student use. As in other material

areas extreme caution should be exercised. A .

shear or torque destructive test—toxic fumes,
splashing liquids or chemicals could expose

students to serious accidents. This condition is

also present in our productive society.
Therefore, the same monitoring practices and
devices must be incorporated.
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CHAPTER 1V

TECHNOLOGIES

INTRODUCTION

~

POMWER

COMPUTER

TECHNOLOGY JTECHNOLOQGY

GRAPHIC

TRANSMISSION

COMMUNTCATIONS

TECHNOLOGY

MECHAN]CAL
TECHNOLOGY

Technology s ncither a new term nor an
unusual  phenomenma. 1t has  its rools in

students, technical school institute graduates or

“college degree candidates may be classified as

antiquity, long before the introduction of the -

compass in marilime travel. The uniqueness of
technology in modern day socicty has ¢ ‘merged

- becanse of the rate of rapid deve slopment in

many technologics and the relative position of
technology 1o science. This has resulted in
many of the current productive aspecls
commonly referred to  as cybernation  or
automation or rate of change . . . cach in its
own right worthy of extensive study. These
lerms havc been described in some detail in
previons clmpt( rs.

What is significant is that technology is a
Justifiable arca of study for industrial arts.
Many technologics and their unique phenomena
are not being transmitted to secondary school
students nor is technological relevance to the
basic scientific arca of study sulflcxullly
cmphasized. 1t is safc to assume that our
cducational programs are very delinquent in
transmiitting the impact of technology. This
deficiency is so apparent that sceondary school

lc('hnolngicully barbaric or at  best
unaceulturated.

The  other indictunent  that ~ confronts
educators is the typical assignment of any
technological study as vocational. Therefore,

the total relevance of technological

svstems—their  scientifie origins  and
interdependence, their social and economic
implications are necither studied. nor
acknowledged. If any  cffort at study s
presumed, it usually s assigned to the very
narrow vocational pursuits as technicians in the
specific  lields of electronics, radar,
instrumentation or communications. So much
so that professionally pre pared scientists,
because of their interest in computer scicnee,
function as technicians rather than seientists S0
that 'h(-y can usc computer technology as a
lool in lh(' intercsts of their basic specialty,
“science.

The unique applications of technologies
result in  antomated and  semj-automated

systems in the varions productive institutions of

our society; in hospltdls. in military strategics,

in manulaclurmg in lr.msporlahon and in large

business offices.

Without recognizing the impact of the
various  technologics upon  our productive
sociely, students may elect to pursue a carcer
classification that is much too narrow, and in
many instances, obsolete in practice and in
theory by the time they become available to
the productive socicty. One of the fastest

. changing . techmologics and most assuredly

69

destined  to  be  obsolete in  its current
educational interpretations, is  clectronics.
Observe the number of laboratories, even in
technical institutcs, that still pursuc and defend
the vacoum tube as a viable arca of slud-v when
micro- Winiturization has rapidly changed the
clectronics design, assembly and application

i
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concepes and is moving toward chemical erystal

circuitry.

The depth of any technology study shonld
continue to be relegated to technical and
vocational programs. The gencral area of study
of a technology and its application to the many
processes and uses in our society, mandates that

all students, regardless of their career pursuits,

must recognize the impact, not only of onc
technology, but the " interrelationships of
technologies upon their selected careers. The
medical profession is in danger of losing its
diagnostic responsibilitics if they abdicate to an
electronic technician the interpretation of
electronic calibration devices. Placing a terminal

on a specific circuit in a communication system .

for calibration is easily predictable. Howcver,
placing the same terminal for comparable
calibration on the anatomy of a person is a
fundamental responsibility of the mcdical man
if meaningful readings are to be obtaincd and
relate to accurate diagnosis. Similar type
examples are available in every professional
field. Therefore, whether a student ultimately
becomes a para-professional or a professional, it
is. mandatory that -he understand the
multiplicity of technologies. A student should
not be limited to the singular technological
applications in daily life or the specific limited

applications inherent in a vocational career. The "

interrelationships of technological systems and

how they influence all our lives is an area of

study that should command an educator’s
attention. J—

If the broader applications of
technological interdependence and
interrelationships are understood, the more
simplified specific applications
appreciated and form a good base for

vocational career selection and preparation for -3

future vocational career changes.

PHASE I

Technology affects our society, our
economy, our government, our relationships
with other governments and societies. Yes, our
very lives are affected by technology. Observe
the dilemma of the cities, our shortened and

- can be.

extended life, massive and immeadiate
conimunication, our basic bodily functions, all
arc affected by the rapid expansion of
technology. Whether it be a trip to the moon, a
transplanted human organ, polluted air, paying

_a bill, or seeking leisure time.activity, basic
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technologies are vital in all of these pursuits.
Technologics will continue to be used to
advance our socicty and they are likcly
harbingers of a better understanding of human
beings and their problems, or how human
beings learn. Hopefully the use of techologics
will eliminate the scourge of war, pestilence and
ignorance, put this must be accomplished by
design and not by accident. The sooner we can
introduce technology into the study of our
sccondary school curriculum the sooner man
will bccome the master of technological
innovations and' applications, rather than its
slave. :

- The computer technology is constant in
the United States, Russia, or the emerging

African nations. Computer applications are

constant in the numerical control applications
in industry, in  accounting in hospital
applications or planning strategies in
government, industry or the military.

Since there is no other qualified subject
area of study in the secondary school, and
‘becduse of the unique qualifications of the
industrial arte teacher, industrial arts has the

environment and must be permitted to
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interpret technologies (o all sereondary school
students,  T'his interpretation - will not only
reinforee the student’s academice studies, but it
will - also provide an exploration and  an
understanding of technologies to aid in carcer
plansing and interpretation of the pact of
l('rllnnfug_'y upon our society, Th s l_hul
industrial arts teachers and o, subject
teachers in g secondary school will work in
concert to optimize learning,

The intent s ol 1o transmit  the
understanding of technology alone. The reader
is reminded of an ecadier indictinent levied
against - education wherein less than twenty
pereent of our secondary school stndents exeel
in the sciences and the mathemaiics, One of the
ohjectives of this program is that we .inerease
this pereentage Lo at least 80% of thie sehool

Ppopulation. It is no credit 1o educators that we

are able to weaek the upper intellectual levels o
our secendary .. ool population the varions
mystenis of the seiences, the maths, and the
applications of language. The real challenge s
to reach the reraining 80%. There is abundant
evidence that a careful evaluation of:our former
methods of teaching the mujuril.'\' of students is
the real challenge of edneation and may resuf
in the altimate salvation of this world, -

The goal of publie education =hould not
be the preparation of an exchisive segment of
sociely  whether it he Uy intelteetual elhite,
preparation for  voeational  careers.” or
professionals, This is eduecational apartheid | |
spobhishness that~should not he tolerated or
condoned hy Laxpayer:, purcnls..ur shudents,
Edueators should be alert 1o (he possibility that
il we contimee our eurrent educational practices
and if there i any viability in the professional

lorecasts of vur society for the future and i we

are fortunate enough 1o avoid a military
catastrophe, portends —in today’s society
indicate that the educationally ueglected of
today, may reasonably hecome (lye most vocal
majority  of tomorrow. - They lack  of
cimployment; the togical pursiits of the least
educated  masses  will b coticentrated  on
politics and  govermmental activities  which
wonld affect their subsistanee policics, therehy
subjugating those educated in the elite pattern
to the role of serfs and the alundance of goods

: N
aitd services of the qualified will he subjected

the whims and exigencies of the less educated.
I this is not sufficient incentive for educators
to update their education and cducational
policies, climinate their snohbish attitudes and
recognize the need for all educators to work in
coneert, then programmed learning, automated
teaching  can very casily: be assigned  (he
teaching task. This would eliminzte the need
for the human  teacher involvement  ginee
teachers are not fulfilling their total edueational
obligations anyway., as has been identified in
many of the educational institutions of our
socivly.

It is therefore  recommended ‘that the
Phase 11 aspeet of the proposed industrial arts
program, incorporate the study of technologies,
Feis not recommended that these teehnologies

SYSTEMS
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| systems to principles, and that the broader

}bc studies in the typical manner subscribed to
by vocational educators. Instead it is strongly

recommendcd that the approach to the study
| of technology be from general to specifie,

-aspects of society and technology, technology
and technology, and the academic disciplines
within technology be understood and stressed.

Seven technologies have been sclected as
representative of our produétive socicty cqually
applicable to the Eskimo of the North, to the
Indian of the South, to the Inner City youih or
to' the urban youth, regardless of their carcer
aspirations.

The sever technologies are:

Computer
Eleetronics

Power

Power Transmission

S SR

G raplfic Communications
6. Mechanical
7. Flectricity

One of the unique contributions of the
institutions  of productive society can be
discerncd in observing the categorization of the
Phase I and Phase H industrial arts program.

It is admitted that materials, processes and

}
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tools interrelate with technologies and
vice-versa in many of our productive
institutions in a cybernated socicty. However,
observing the concentration of study on
materials, processes and tools, prepares the
student for the more complex study of the
uniqueness of technologies and culminates in
the study of man and technologies in Phase 1.

Working with technologies as well as
working with any scicnee or other subjeet arca
of study mandates a certain discipline of the
student. However, this diseipline is not voiced
by the teacher. This discipline is voiced by the
technology “itself as the students in their
vractical discovery of working with unknowns,
begin to  recognize the demands of the
technology. There are definite limits to any
material or provess as well as there are to
technologics or to human beings. The great
hope is the human beings adaptability and
flexibility and the incxorable  static
characteristics of the technolugy. What appears
as a mystical formla in junior high school
science is equally mystical when it appears as a
decision-making paradigm for the ecducator.
However, the sceret is that as educators make
decisions and realize the consequences of thesc
decisions, so .o junior high school students
begin to realize the value of scientific formulae
as they study the applications of the
technologies and their eonsequenses.
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Observation of the photographs and

~the diagrams will indicate the organizational

pattern for the Phase Il industrial arts program.
Physical placement  of  techinology — areas
immediately indicates to the casual obscrver,
the interrelationships of the technological arcas
of study, Rescarch indicates that this type of
organization not only possesses a synthesizing
influence upon students as well as positively
reinforcing their study of the sciences and
mathematics. The organization of the units of
study and the teaching methods employed,

previously deseribed in Chapter 11, made an

whusual  contribution to  the student’s

:plpr_clmnsi(m and improvement in the area of
ading and comprehension,

It is recommended that this phase of
industrial arts study be assigned to grodes 8 and
9, boys and girls. Phase | industriai arts is
recommended to precede Phase 1 because the
téaching of junior high school science and
mathematies  because  of  current  currieular
practices is more adequately reinforced. Since
junior  high scheol  curriculum  policies
recomniend the study of gencral science and
math and appear as inore specific concentration
in ithe senior high sehool as physics, chemistry
orfhiology, so the study of technology in Phase
s the general approach synor . :ous with
Jutor  high. school stndy of scienee  and
hematics.  Phase IV “industrial  arts s
clustercd  and  synonymous  with  the
administrative practice of studying in depth,
the other academic subjeet areas in senior high
school.

The four reconimended processes, that is,
(A) establishing “the authoritative base for an
arca of study in this phasc of industrial arts, (13)
making the most optimal decisions  in
identifying the units of study 1o optimize
learning about the specific technology, (C)
communicating most cffeetively the determined

.units of study, utilizing previously cnumerated

methods, and () organizing a technology in an
optimal manner o expedite A, B, and C above,
to cnsure that the greatest amount of learning
takes place, is followed in this chapter as it has
been excmplified in Chapter Hl. The four
processes will be incorporated in the
descriptions  of “the technologies.  Special

ai)plicali()lls unigne to a technology  will e
identified to assist in communicating and
organizing this phase of the industrial arts

program,

ELECTRICITY

All one needs to experience and appreciate
the viability of clectricity as an authoritative
base of study for industrial arts, would e to
have  bheen  canght  between  floors in an
clectrically operated clevator during the recent
United States “brown outs.” The extent of
inconvenicnce and in many instances, jeopardy
to affected citizens and its impact wpon théir
lives during this shut-down is legend. This
example may also . help to illustrate  the
difference  between  industrial — arts and

vocational education. it would avail no eitizen”

any opportunity for correcting the situation
other than the vocationally or technically
trained  personnel  employed to rectify  the
dilemma. lowever, this incident dees indicate
the extent of the use of clectricity in our
current  productive  society  and  therefore
understanding of this unique technology would
atiin it ultimate control by man. A control
that is exercised by legislation asi licensing of
the power producing segmients of our society.

Whether the student ultimately becomes a
scientist, a professional person, a technician, or,
a semi-skilled producer in our socicty, it is
inevitable that his conntry, or any other highly

Andustrialized country of the world, will he a

consumer of clectrical power produced by a
hydro or diesel fucled gencrator syste.., a
steam or coal fueled gencrator or subsceribe to
clectrical power generated by nuclear encrgy.
Statistics indicate that clectrical power affects

-all our lives and a rcasonabic appreciation and
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understanding  of this technology must be
transmitted to the whole population. The
mysticism of electricity must be climinated for
the maiscs whether it is applicable to actions of
citizens, consumers, or carcer arca
specialization as producers in our cybernated
society.

i
i
q
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Authority

Our current standard of living mandates
the continuing use of clectricity as a basic
technology in the future. All scencrios of the
future, forecast incrcascd uses of clectricity.
Electricity appcars as instrumentation and
controls for all basic human uceds, in fact, it is
physically impossible to move any distance on
this continent without the impact of electricity.

Such "a vital techrology must be
understood and appreciated so all citizens m'ay
make ‘more intclligent decisions regarding its
uscs, and corsumcrs may obtain a morc

advantagcous output of this incrcasing

technology..

Electricity and its applications in our
society must be studied, not in its scientific
formulation alone, nor its - vocational
maintenance and inst. 'ation, but in its broader
aspects as a dynamic technology that combincs
with other technologics and processes to
provide the goods and services inherent in
productivc socicty.

Dccisions -

It can bc obscrved from the clectricai

‘technology matrix paradigm that the units of

study differ very radically from those

‘commonly designed for vocational preparation.
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I'he designation of units are principally to
cmphasize the distribution of encrgy, its
limitations and unique characteristics that
contribute to more cffective systems uses. it
can be further obsecived, that the learning
cxperiences now constitute u  scrics of
cxperiments with prewired and preassembled
alarins, lights and controls, whosc chicf
responsibility is to acquaint the students with
the unique applications of these clectrical
systems to daily life and reinforce the basic
scicntific concepts that inspired these
applications. Every attempt is made so that the
units of study help to clarify the mysterics of
the uscs of clectricity and the age old analogy
of the water supply system is not

rccommended.

The cleetricity technology arca of study
j.ides an excellent opportunity of learning
fre m the genieral to the specifie. Most electrical
texthooks and  equipment  supplicrs  have
imposcd the méthod of learning clectricity and
its mysteries by offering minute  specific
information ane working up to the system. It is
my rccommendation that industt.... arts should
offer “students an understanding of the varicd
applications of- clectricity so_that it can give
meaning to the many roles that clectrical
systems fuifill in the multi-faccted applications
within our productive socicty. Studying
electricity in industrial arts should add
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ELECTRICAL - TECHNOLOGY
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ELECTRICAL TECHNOLOGY MATRIX PARADIGM

significance to mathematics and the sciences
and electrical system impact on the social
structure of this universe. It is “strongly
recommended, and supported by research
evidence, that to accomplish the above
objectives, industrial arts should present
electricity to all of the students proceeding
from the known to the unknown— from the
general to the  -ific.

In order t. | eciate the applicatioy :~:!
the ultimate value of electricai technology, 2
recommended that & wiiiaur: amount of
effort be expended to the former
pre-occupation with skills required to solder, to
install wires or to rewind motors. Instead let us
start with the most common known application
of electricity—lights, buzzers, alarms and
controls within electrical 2ppliances.

73
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POWER TECHNOLOGY

From the frigid tundras of the north to
the steaming jungles of the south, power is in
evidence wherever clects to settle.
Originally, power was confined to that
exercised by man’s physical limitations or
supplemented by domesticated animals. The
uniqueness of power as a study and as a
technology in industrial arts is supported by the
rapidity with which power systems are utilized
to satisfv the variety of man’s excursicns. No
longer must we rely upon the combustion of
hydro-carbons or the  availability of water
power. Nuclear energy, solar cnergy, the use of
chemicals in fuel cells, and the current

man

resurgence cf steam s a viable power system is
changing man’s.living habits, his battle with the
clements and his mesde of transportation and
production.

In industrialized countries power systems
are in evidence everywhere. They may be highly
centralized sources for the prodaction of
clectrical power, mobile units for
transportation or a variety of applications in
the homes, the apartment, manufacturing plant
or hospital. Power systems are in ample
evidence throughout our productive society.
They are increasingly becoming more dominant

in our daily produciive lives and in our lcisure
activities. Therefore, power and its systems as a
unique technology becomes a viable area of
study for industrial arts for the prc iously -
enumerated reasons. » -

Authority

Just a casual pbservation in our daily lives,
in our working ¢rvironment, in our study
environment or in our leisure time activities will
revéal the variety| and profusion of power
systems that abound in cur society. Whether
they be two cycle gdsoline powered engines or a
highly sophisticated\super-sonic jct they affcct
our lives as citizéns, individuals
productive members of a society.

and as
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Thc previous industrial arts pre-occupation
with the introduction of automctives or the
repair of engines took on the flavor of

vocational preparation and neglected . the
introduction of other power systems as a
general education contribution. How many
industrial arts laboratories can claim the Wankel
system of power or a pulse jet or a solar
energysystem? Here is an excellent opportunity
to observe that while the training of automotive.
mechanics™ is vital to our productive society,
this responsibility should be assigued to
vocational schools, preparmg such mechanics
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- and that industrial arts should introduce boys
_and girls to a variety of systems of power as
these systems are employed throughout our
productive society. A study that could assist
the student more realistically to select a career
pattern, understand the impact of a power
system upon his career selection as well as the
role of power systems within our society.

e

The power systems recommended for
study are based on the preponderance of these
systems evident in-our productive society. Asa
recommended sampling of power systems for |
the study of power as a technology in Phase 11 ¢
of the industrial arts program, the following are
submitted: two cycle and four cyele gasoline
engines, four cycle diesel, the Wankel cngine,
pulse jet and the electric motor.

v . B
!

Would win have vriginally subscribed to
the use and development of the hydro-carbon
hurning systems used in our automobiles if he
could have perceived the polluting impact of
this type of power sysiem? How many
educators recognize that a similar threat
confronts us in disposition of the nuclesr power
systems wastes? Unless we, all of us, appreciate
and understand these consequences. nuclear
waste could be more devastating to the lives of
men than the hydro-carbon pollutants of today.

The mass population explosion-and the
mass uses of these hydro-carbon power systems
produce astronomical effects. Military
devastatic  .ccomes insignificant compared to
the potential hazards of hydro-carbon power
systems. This is not to : ; ’

3
‘

-« their use, but it Decisions ; ;
docs emphasize the- need to understand these
power systems, .the fuels they employ, the -
wastes they exude in return for th 'power Having established that there is a

o obtained. . proliferation of power systems in our society

ERIC . I
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and that no citizen, male or female, is isolated
from the influence of power systems, tice
requisite decisions for defining the areas of
study for this technology can be delineated.

|sysTEMS

The above figure will suggest that in the
Phase II industrial arts study of power
technology, the basic format used is.to direct
the student’s learning from the system to the
componcnts concept, from general to the
specific. Observing the photographs and the
following power technology matrix paradigm, it
can be readily identified that no disassembly of

"these power sysiems is recommended nor

orgenizationally provided for.

it is recommended that introduction of
the power technology or any other technology
as a viable learning activity in industrial arts is
not how to repair a carburetor, but that a
carburetor is in fact, one of jthe units ir a
gasoline engine as differéntiated from a fuel
injection system in diesel engires. That the
ratio of power at the power take-off differs and
is important. Fuel costs and the appearance of
these power systems in various other complex
systems within our society are mandated by
fuel availability, ecology, cost and work to be
performed. These are the general education
industrial arts concepts that affect our socicty,
that interpret the impact’ of technology on
society, not the specific understanding and skill
of being able to repair and adjust a carbauretor.
This skill . should be assigned to the specific
training responsibility of miechanics within our
productive society. Industrial arts is not a
subject matter field that is to prepare
mechanics or any other specialists. Therefore,
in power technology, industrial arts’ chief
responsibility is ‘to provide a lesrning
environment so that students can understand
the differences among the enumerated power
systems and the result of applications of power
systems to moie complicated systems that
appear in our productive society

The next sequence of study is to identify
the units comprising each power system and the
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interdepcndence ¢/ these units to produce the  horizontal thrust of a pulse jet system to a
ultinate power system for which it was - rotary motion? Can we change a rotary motion
designed. Following this the student should  in a four cycle engine to a lateral motion?
pursue . the comparison of similar units .in
different power systems to recognize
similaritics of differences of furction, results,
design, performance and calibration variables.
The variety and individual dlfferpnces of
students may necessitate that cach unit
incorporatc the further identification of the
various components comprising each unit,
All of these activities in thc study of
powcr technology are test-stand activities . . .
‘nerefore, most of the results obtained is
through calibration and data collecting. What
does happen when the fuel mixes change? What
is the difference between a two cycle and a four
cycle engine? llow does its application affect
@'t productive society? Can we transfer the

ERIC-
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These concepts are introduced as dizgrams and

conceptually described in general science. The
interpretative aspects of industrial aris in the
actual use of these power systems znd the
realization and physical articulation of the
science concepts, emphagizes the unique
contributinn that the power technology and
othe: ..~ s = » technologies, identified in the

recommended industrial arts program, can
make to the secondary curriculum. Therefore,

defining the ultimate vahse and unique role of
industrial arts.

The pictures of the industrial arts
laboratories readily illustzate that automobiles,
airplane enrines or lawn mowers are not in
evidence. It is re-emphasized that a two cycle
engine is not limited to lawn mower
applications, in fact, lawn mowers use other
power systems. The supplementary
photographs indicate that small sizc power
systems are available at minimal cost. The
savings generated in the initial cost of the
smaller power systems, supplemcnted by the
use of cutaway models, permits a tremendous
gaving of square foot learning space and its
attendant costs. Cutaway models are available
to further minimize any tear-down cperations,
therefore optimizing and reinforcing learning
without the needless and tedious tear-down
activities which often detract from industrial
arts objectives.

80

MECHANICAL TECHNOLOGY

Jince man used a lever and a fulcrum to
move extremcly heavy objects, the principles of
mechanics have permeated our society. With
the use of activating forces such as pneumatics
and hydrau'.cs and the introduction of unique
gearing ¢ombinations excited by fluid power or
electrically stimulated power units, man’s
command of the mechanical technology has
increased exponentially.

Basic physical laws have not altered
appreciably and the concepts transmitted by
the study of science and physics appear as
unique, often mystical phenomens. The
introduction of automation, cybernation and
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the simple household appliances illustrate that
mechanical technology permeates every activity
of our society. Mechanical technology s -

introduced as a general e n  study
reinforcing science and mathema hie study
of this technology in industrial arts is

differentiated from the vocational practices of .

the mechanic, machinist or industral
technician. The engineer must be veary
cognizant of mechauical principles and their
consequences as he designs a bridge, a machinc,
or a sophisticated system. The often repeated
adage “for the want of a shee the war is lost” is
equally appropriate hcre, “for the' want of a
physical advantage, the optimum efficiency of a
system iz greatly diminished.” Admi}'tedly,

» configurations. Mechanica!
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many of the physical theories and concepts can
be tried and tested through the use of
computers. However, man’s continued
insistance upon development of prototypes or
models makes it a worthwhile investment to
assess the human input, which affects

computerized calculations, validated by models
and prototypes.

-
n "

Authority

Therc are definite limits to the
combinations and the extent of power
transmitted ‘by a variety of gearing
technology can
increase student understanding of the complex
conceptualization transmitted by science that
gears or gear pitch can improve power, increase
speeds, and change direction. Thesz mechanical
concepts become confusing to most students
but can become readily discernable, and easily
learned when mechanical prototypes are
assembled in some of the combinations
illustrated by the photograph. Most of the
prototypes are related to the equinment most
prominent in the recommended indastrial arts
laboratory. )
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The increased automation and
scmi-automation of extensive production lines
and the application and increase of services
indicatcs many of these operations rely upon
basic physical principles that historically
predate the automobile. It is the application
that varies. What used to be a craftsman
operated miiling machine is now a numerically
controlled milling operation by introducing the
new cemputer technology and the adaptation
of hydraulic, pneumatic or electric sensing
motors. These combinations of technologies
extend the old physical "applications of basic
machines and result in sophisticated systems,

- previously unanticipated because of man’s

physical and intelleetual limitations.

Many unique die configurations or air
vehicles would not be possible unless the basic
machine, previonsly designed by man . and
limited to man’s manual dexterity, can be
greatly extended by placing design decision on
a tape that actuates hydraulically operated
motors which govern the resulting performance
of the machine. This performance can be
combined in a three axis operation, impossible
16 accomplish using man’s limited manual
dexterity.

" The predetermined operations can  be
studied, and if necessary, improved upon to
optimize production, quality, design and
overcome unforseen affects.
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pattern of study. Admittedly, the 'systcms
. sclected for study arc simple and would appear,

Observation of the mcchanical technology - and do appcar, as units in a more complicated
matrix will indicate thc previouwdy . system in the Phasc 1V industrial arts program.
recommcnded  systems, umits, components  However, thc main objcctive is to rceognize

Decisions
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that the variety of mechanical systems do
perform speeifie funetions and as is true of
many sophisticated systems, this sophlstxcal.on
is a result of a combination of simpler
mechanieal systems and technologies.

It is imperative that cutaway* models as in
the illustrated complete auto chassis or plastic
engine models he made available for constant
reference ol a simple meehanical system to a
more  complex  system. The whole systen
illustratess the complex interrctationships of
techuologies and mechanical systems. 1L is
recommended in the mechanical technology
arca  as in  the other techrology areas,

that—hands on operations or
fcasibility —development through
experimentation  be accepted & the most

“successful methodology—this does not mean

that teaching methods described in chapter VI
were ignored.

#
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GRAPHIC COMMUNICATION

A casual observation confirms the variety

"~ of media and methods used in communicating

symbols in cvery aspect of our society. Every
institution and every facet of our socicty
receives a profusion of messages transmitted by
a number of communication methods and
media. Admittedly, the offset press is very
prominent but the immediate reproduction of a
few copies or micro-miniaturization of large
copics_for storage and retricval; enable a variety
of combinations of these media to produce and
store information previously undreamed of.

It is safe to state that no career pattern is
immune  to  the thrust of the graphic
communication’s technology. No citizen is
isolated ifrom its impact. Therefore recognition
of the various graphic communications media
and their potential is a viable area of study for

industrial arts. Observe the rapid and radical

transforr_nélion of photography, instant
copying, sound recordings, the voice
typewriter, and the identification, recording
and confirmation systems.

Authorii:y

One needs only to appreciate the volume
of legitimately produced and sponsored -
information that proliferates all aspects of our
society to recognize that this is an
exponentially expanding technology. It

-

behooves the experts in reading
co.nprehension, if man is to take
these technological innovations in -
that aid and abet the bas:
communicating, that is, “the comr
ideas,” to recognize and utilize the

The relevance of thesc meds
communications alone has heen r
reecent journal of psychology. T
intermittent illuinination on
subliminal perception paint charad
discernability, road signs as cor
color coding, cigarctte images and
of smokers, and letter di
profoundly ecffects perception and
cornerstone of knowiedge in our u
of this technology.
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Industrial arts prcoccupation with
mechanical drawing and in some instanccs
printing and very rarely photography fails to
interpret adequatcly this dynamically
expanding technology. The cxpanding natuve of
chemically scnsitive pape - and their solutions,
the large variety of electro-scnsitive developing
processes in combination with the physics
improvement in lcns and lens combinations
makes possible immediate reproductions of still
or motion pictures. It is reccommended that all
students he cxposcd to a multiplicity of these
graphic communications reproductive processes
and media. Any good office supply housc in
combination with a photography supply house
has a variety of equipment and supplics that
will provide an adequate sampling of thes.
media. '

Decisions

Observing thc matrix paradigm, it can be
azcertained that a dummy copy which is uscd
for making of the master and ultimately printed
on an offset, still subscribes to the systcms,
units, componcnts or general to specific format.
Thercfore, the subsystem or units whether it be
photostatic copy, letter assemblics or glossy
photographs require not only legibility but the
rcquisite appeal to the reader. The ultimate
objective of transmitting ideas and mcanings
cmphasizes the need for understanding the
systems and units of graphic communication
technology to include photography, paste-ups,
headliners, varitypers, and process cameras.
These processes, in combination with the use of
color, symbolic graphic illustrations or other




GRAPHIC COMMUNICATIONS

ORIENTATION INDUCTICN
SAMPLE USES OF SYS — |
EXPERIMENTAL SYSTEMS UNITS
SITUATIONS TEMS IN SOCETY .
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GRAPHIC COMMUNICATIONS MATRIX PARADIGM

- commercially available prepared media can

‘with the ~ previously

result in a one-page dummy, a four-page
booklet or a sixteen-page brochure.

The ultimate obligation of the finished -

product is to transmit a message, acceptable to
a specific range of readers and hopefully
retained, for future reference whether it be an

advertising flyer, a local newspaper
advertisement, an instru~tional sheet, a
government pronouncement or a scientific
paper. :

The addition of sound is not only an
advisable adjunct as a teaching medium but is
used very extensively in sales and sales
promotion, news information, propaganda
purposes, and explanation of complex scientific
concepts. The audio medium in combination
enumerated graphic
reproduction processes can result in sound

87

moving pictures as 8mm or single econcept filin
products. The unique combinations utilizing
sound and strip film as in the DuKane process
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_devastating. It

and others are appearing with greater frequency
in advertising and e€ducation. Education is not
confined to the formal school, but is considered
a prerequisite to effective sales. To cducate the

consumer, to assure him that purchase of a

product is within his capability to pay, use and

- often install is a salesman’s credo using either

graphic, audio or a combination of techniques.,

As a reminder, the student already has had
graphic arts and blueprint reading in Phase I
industrial arts. He now needs exposure to the
various methods, machines and combinations of
equipment that result in a dummy copy. This
dummy copy could employ still graphics,
symbols and color for an advertising layout or a
more complex dummy; script, run through,
check out and equipment for a video run. The
use of a holographic camera, accompanied by a
typed spec sheet gives the following statement
more meaning. Cybernation is twore than a

contributory developments

series of new machines and mrethods and more

basic than any hardware. It’s:w=way «of thinking
as much as it is:u way of doing. Theuse of a
holographict emmera that :zkes a three
dimensional photograph, accompanied by a
spec sheet doex away with the laborious
drafting. Therefore, time spent on a typewriter
keyboard ismuch more defensible.

7

" COMPUTER TECHNOLOGY

One of the most dynamic technological

impacts imposed upon our productive society -

in the last decade, and with projected
geometrical impact on the future, are logic
circuits in combinations that result in computer
devices previously unheard of. As a technology,
computers are no innovation. A mechanical
computer wes devised in the latter part of the
nineteenth century to record tides. Neither are
computer functions confined to electronic
impulses. They also take the form of fluidics, a
rapidly developing method of creating logic
circuits 'in combinations with other
technsclogies. ,

The impact of the computer technology
upon our society can be an asset or it can be
wil be a harbinger of

88

_rapidity beyond the

towards

imrrovement of society or result in-a hoard of
#laves to the computer technology. Notc the
often repeated admonition on a bill-do not
fold, spindle, staple. This simple instruction
indicates thedemands this technology imposes
upon its sujscribers. It has further demands,
many produstive institutions have resisted the
logical reasomrr before the introduction of .
compurerizes  data  collection and retrieval
system. With the introduction of computerized
information storage and retricval systems and
its demanding organization and compilation to
make use of thc machine’s capabilities has
upgraded managerial, administrative, and
accurate information transmission practices
previously considered impossible and with a
human capability.
Computers therefore cannot be observed in
only a negative aspect. They have very positive
influence upon our society. The fuiure of the
computer may well be determined in the use of
social science rcsearch which will enable the
treatment of human variables previously
considered impossible.

Authority

. The current statistical -application of
computers is being greatly enlarged and
improved. The storage facilities and immediate
retrieval of information for decision making or ,
in fact an extension of use to actual projected
and simulated decisions based on stored
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mn the more burdensome repetitive

ulating tasks and enable man to cope with
more trying problems confronting society.

Introduction of computer technology to
h and ninth grade students validated the
strial arts objective that working with a :
wlogy made meaningful and therefore. ;
orced often mysterious academic subject - '

cpts. A complete understanding of .
ematics was not a prerequisite to an . :

tive utilization amnd appreciation of the 7
ruter technology. This is equally truc of .
rchers that engage i tedious statistical
ses which can now be assigned to the : B

=rly programmed computer.

,‘
Lo

i

3
N
3
3
i
X
=
S

f
f
'

AP L g b N Wl 1 Fo il |

Aruitoxt provided by Eic: .



_ for

COMPUTER TECHNOLOGY

ORIENTATION | INDUCTON
SAMPLE .
USES OF SYSTEMS
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COMPUTER TECHNOLOGY MATRIX PARADIGM

One of the greatest criticisms, when this
technology was recommended as a viable
instructional area in industrial arts, was the cost
of equipment. The expanding nature of this
technology has greatly reduced the cost. of
equipment thus making it available at the junior
high ixhool level. :

Decisions
The illustrated matrix and the
accompanying photographs will help describe

the design of learning activities recommended -

r this technology. There is. a rapid
development and introduction of new models
and manufacturers of this type of equipment.
Educators must be constantly alert to the
current availability .of computer models and
sizes available to fulfill their requisite
educational needs.
- Time .spent in this

in orientation

technology and introduction to systems usage .
may éimplify a very complex technology. -

* Computer language is introduced as a unit of

instruction because of differences among
manufacturers. Computer components and

symbols may be similar but thc computer
Janguage used may differ. This problem has
been greatly reduced in recent years.

The object that looks like a typewriter isy
in reality a terminal of the IBM 360 computer
located elsewhere—indicating the speed,
versatility and availability of computer
peripheral equipment
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ELECTRONICS

There is an abundance of literature
indicating the impact of electronics technology
upon our productive society. The profusion of
consumer products, . manufacturing
applications, impact upon communications and
transportation industries and its decisive
penetration of the medical profession is
afficient evidence to .indicate that no one in
our current cybernated society will be isolated
from electronics technology. Conversely,
because of ite rapid:dewelopments, :the: time of
deevelopment .and application from Hresvacuum
tube to micro:mimatumzation, . indémstes thas
electronics, as it.is crurently tmmsiit, wall
eventually beecome omearitthe fastest-wbsoleting
tectmician career fields,

Authority

Therefore, the impact and understanding
of its applicability within our productive
society becomes a more viable area of study for
industrial arts than of any vocational or
technical education. Admittedly, design,
installation, maintenance and manufacture will

“continue to be the province of specially trained

technicians and professional experts. However,
the responsibilities of analysis, diagnosis and
application of remedies are being designed into
the product so that indicator lights alert
semi-skilled installers when to replace a
completely sealed black box wunit. This

technological change eliminates the laborious
task and cost of identifying components, their
malfunctions
rcplacement.

ultimate

and repair or

- The manufacture of such black boxcs is
increasingly being assigned to semi-skilled
operatives following rigidly established
stan9ards proscribed by the professional

-designer. Despite the fact that electronics i

introduced in industrial arts, the antiquated
system of first introducing Kirchoff’s law and
other mysterious physical and mathematical
formulae become meaningless except to the
designer and the analyst.

Decisions

. The&elec_tronics technology lends itself
very readily to the often repeated methodology
of teaching from the general to the specific,
from systems to principles. Let us review the
objectives of industrial arts. If we are to

_reinforce academic disciplines, interpret :nd

provide exploratory experiences representative

of productive society, then it is pot
educationally significant that -industrial arts
students beconie extensively involved in wiring

+and designing of electronic circuitry. Instead

91

they should hecome more ‘involved in
understinding and recognizing the various
electronic systems sgo prevalent in our
productive society.

STttt Ry i e, L

PLeF s it i it




Q

_ERIC

Aruntoxt provided by Eic

ELECTRONICS TECHNOLOGY

SAMPLE OR IEOTATlOEI:JAS INDUCTION
EXPERIMENTAL USES OF SYST
SITUATIONS IN SOCETY | “ToTEMS LNITS
PHONOGRAPH s, Sa U, U
. : '?Il o >3 S+ Ys Uy
RADIO RECEIVER W 5 '§ S S. | U, U,
& 3 3 >z Sa U, Ua
u [
RADIO - TRANSMISSION S S, S. | U, -
' - ! J Sa S, U-s U,
o g 41 g )
TRANSSTORZED SYSTEMS | & £ X S S~ | U Un
. w § 9 53 Sa Us U,
TELMSON TRASMTTER g & S S: | Sa Uy | v
) 2] Q.\ < S, S, Us Ua

ELECTRONICS TECHNOLOFGY

It is therefore recommended that if the
industrial arts objectives previously stated are
to be accomplished and if the previous
challenge that educational institutions must
reach the remaining 80% of the school
population and not just the elite, then
electronic technology is used as a medium to
meet the objectives and the challenge. A study
of the matrix paradigm will reveal that the

MATRIX PARADIGM

students are exposed to the most common:

electronic systems available in most households.
As in all previously enumerated technologies an
identification of the role of the electronics
systems within our society is required. The
identification of units that compose the
enumerated electronic systems—their function
and interrelationship in other systems is of
greater educational import than the ability to




anlayze and diagnose a particular mmalfurnictio:
This becomes the prime responsibility of th
vocationally trained studemsst and should be onli
a ““by-product™ of induaustrial arts_ What
becoming more importamnt, and likely to L

rmore defensible cduacationally, ~=-ill be th
source of emnmergy for electronics
nuclear and chemical.

such as sola

POWIZTIR TRA.NSMISSION .

| Admittedly | pPower is transmmaitted
mechanically, clec tr i©ally o

celectro-rmechanically. FHHowever, hydraulics and
pPneumatics individually and in combinations-
it some of the previously = enumerated

technologies is one of the fastest developing
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technologies. Historically hydraulic technology
is one of the oldest but because of the new
machining methods chemical developments of
fluids and the wunique characteristics of
pneumatic and hydraulic accuracy of function,
this technology deserves to be singled out as
worthy of study in industrial arts. It not only
satisfies the previously enumerated objectives
of industrial zrts but is also very representative
of prominent technologies within our
productive society. ObLserve the very rapid
introduction of hydrofeoil vehicles and the
potential uses of pneumatic and hydraulic
transportation at rapid speeds, horizontally or
vertically, and the application of these systems
to very high altitudes—supersonic and outer
space applications. Whether they be weapons or
vehicles, hydraulic v pneumatic power
transmission systems are required and capable
of absorbing shocks, functioning to a finite
degree impossible to be obtained by other

transmission systems.

Authority

The forecast that automobiles will be
capable of travelling at speeds of one hundred
miles an hour, or more, without wheels, make a
ninety degree turn safely  and without

discomfort to the passengers and stop on a
dime is not a figment of the imagination nor a

edE Tlc‘rawingbomd projection. It is in prototype and
g e s rapidly, developing.
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Observe the rapid impact of landing
characteristics of a supersonic jet on its
hydraulic operated landing gear or the cqual
impact of a hydraulic ramp in the step
formation of steel* produets or pressed steel
configurations. AH possible with hydraulic
technology. .

Primitive applications of this technology
are in evidenee in the home and more
sophisticated applications are currently
introduced in the newly designed office
buildings and other commereial applications. As
with other * technologies, the approach to
understanding the unique eharacteristics of
hydraulic systems and their applications is

“studied from the general to the specifie.

The above picture illustrates such a system
where a manually performed drilling operation
is now completely controlled and performed
with the application of hydranlics. Admittedly
this system is 4 simplified application. However,
the same type of application is in evidence &
every  process' and  product  manufacturing
institution within our productive society.

Decisinns

To further expedite the study and
understanding of the various applications of the
power transmission systcms and the functions
of the units, a pre-assembled test is provided.
This expedites the learning process without the
need to continually engage in the disassembly
of the various systems,. pumps, valves, pistons
and their ultimate function.




POWER TRANSMISSION TECHNOLOGY

ORIENTATION “NDUCTION
SAMPLE USES OF SYSTEMS SYSTEMS UNITS
EXPERIMENTAL N SoGETY

SITUATIONS - : . -
. . S, Sa u, Uz
SIMPLE CONTROLS § g = Sa | Us | Ua
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POWER TRANSMISSION MATRIX PARADIGM

SUMMARY

The recommended practice of housing the
seven technologies previously described in one
laboratory is designed not only to interpret and
give significanceto each technology but more
specifically to indicate by location,
organization and learning - sequence the
interrelationships of these technologies.

The current practice of teéching each of

these technologies in a separate laboratory or

shop negates the synthesizing impact of the
multiple activity organization. Unit shops or
laboratories continue to reinforce the current
practice of teaching sciences and other
academic pursuits as so many disparate and
“pigeon-holed” subjects of learning. This
educational practice negates the requisite and
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mandatory interpretation of the
interdependenee of the various scienees,
tcehnologics, and the ultimate human
science-technology interrelationships as they
oecur in ecareer eategorizations within our
productive society.

it must be ecmphasized that the
tuechnologies previously listed were used
primarily as a medium to _reinforee the other
academic disciplines in a sccondary school
edueation. Sceondarily, the technologies were
studied so that the studert would be aware of
the produetive toles of technologies in our
cybernated society and to provide the students
exploratory applieations in these various
technologies to aid them . .iwir carcer
deeisions. At no time were thesc ceennologies
introduced as vocalional preparation. It is
coneeivable, beeanse of the multi-faceted
application of technologies, that this type of
industrial arlc learning expericnee is the best
pre-voeational preparation.  Competency, in
other aeademie areas combined with the
industrial arts cxperiences may constitute the
new career patterns of technologists und
professionals.

o e i



L

CHAPTER V

—-PHASE HI-MAN AND TECHNOLOGY

INTRODUCTION i _ 1

THE THREE RS IN A CYBERNATED
soctEry . |
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CHAPTER V

PHASE III-MAN AND TECHNOLOGY

INTRODUCTION

AUTHOVV/

COMMUR lCA\mmi

RGAN: (ATION

.

How can anyone argue that the impact of

. technology upon the various institutions of our
ii% society and upon man as he fuuctions within

these institutions—regardless of career
pattern—is not a legitimate area of study for the
secondary school? Frequently the secondary
school has neglected to confront the unique
phenomenon, * the impact of tech.iological
advancement upon society, almost as if the
student were expected to function within a
hothouse environment. Regardless of career
pattern, can anyone deny: that a housewife, a
professional person, a semi-skilled operative or
a technician, like all citizens, is functioning in a
society continually affecting all modes of life?
Important individual decisions and the standard
of living are drastically influenced by
dynamically changing technologies‘ and the
institutions employing the technologies. ‘

Nowhere in the secondary school, in any

area of study,is the high school student exposed
to an intensive study of the confrontations
imposed upon man as he functions within the
productive institutions of our cybernated

society. Some small referencc is made in the
social sciences. This bricf refercnce to man’s
confrontations with institutions employing
technology becomes an inadequate reference to
a highly dynamic influencc within our sociciy.

I_,___Sl_lpp_orting"lhg‘ other industrial arts phases, 1
- ‘and 1I, this phase 1II of industrial arts is

designed, through practical exploratory
experiences, .to introduce the student to the
various man-science-technology processes and
results inherent within a productive institution.

Evidence in the literature indicates that
the unique distinguishing feature of the
productive institutions on.the North American
continent, is not the technology or its
applications, is thc ability. of the various
productive institutions to coordinatc the
technological and human efforts, in a successful
managerial environment, "where the whole
effort of the cnterprise is greater than the sum
of its individual contributing parts. This is
accomplished considering individual
differences, recognizing the dignity of the
individual and confronted by vested interest
groups such as political, company, union,
customer, and the public. This is also
accomplished in a climate of accelerating
competition from other companies and other
countries.

While the technology in this country, in

. Russia, or in Australia may be constant, the

ability to manage the various resources, human

and technological, to produce a product or’

service of a high quality and at a competitive
cost is the unique phenomenon worthy of
study for secondary . school students. This
phenomenon is not only inherent in
manufaéturing institutions, but is also evident
in banking, transportation, communcations,
insurance, military, political, the proiessions,
and every organization employing man and
technology to produce goods or services. An
indictment is levied against industrial arts’
pre-occupation with mass production projects
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as a viable learning activity. Industrial arts
educators have attempted to interpret industry,
The failure to recognize the full impact of line
and staff functions upon the productive
enterprise, the technology and its people, the
various levels of management, and the impact
upon the quality and cost of the product and
ultimate consumer acceptance or rejection is as
indefensible as some industrial arts educators
professing to transmit these unique
phenomenon through vicarious learning
experiences. Either these edueators do not
understand industry and the broader aspect of
productive society, or they fail to confront the
real challenge of secondary education which is
the necéssity to develop the student’s full
potential.

An attempt to interpret North American
industry without heavy emphasis upon the
man-scienee-technology phenomenon and
instead emphasize processes, materials and
infrequently technologies, fails to recognize
that the value structure of the North American
manager and worker is.radically different from
that of any other culture. ' :

Evidenee indicates that the. increasing
advantage obtained by many of the suceessfully
competing countries in this world, cannot be
attributed to their. outstanding technological
differentiation. However, success can be
assigned to the unique sensitivity that the
managers  within these rapidly advancing
industrial countries possess of their culture.
Recognizing the value structure inherent within
that culture and organizing the human
participants.in an acceptable combination with
technology to produee a quality product or
service at a lower cost, has been the successful
manager’s ultimate model. '

Academicians and purists have condemned
universities for engaging in the preparation of'
professional management personnel. ‘I believe
this indictment is more applicable to the
professional” educators. It must be recognized
that managers of productive institutions are
confronted by extensive competition, vested
interest groups and employ all levels of
personnel five days a week, fifty-two weeks out
of  the year. The longevity of a company is
assured by their competitive position,

Conversely, the educator, may fail or pass a
student without real accountability for a
standard of performanee. The educator, too
often, attributes. this inability to maintain a
high student performance standard or achieve
student success. to ‘the individual student’s
inefficiency or deficiency. Edueators must
recognize that dynamic social-technological

events are occurring within our productive.

institutions. Employees must be trained in
much less time and with a higher degree of skill
and mobility than has ever heen attained by the
secondary school. Employers accomplished this
in the face of increasing demands from vested
interest groups. As an ‘example, current

employee pressure indicates that the high

seniority and most experienced personnel, who
are eligible for guaranteed annual incomes up to
95% cf their weekly salary, will take a layoff
and insist that management employ the least
experienced and the lowest seniority personnel
to produce the requisite product or service at a
competitive cost and quality. What educator
has been asked to confront a similar challenge?
What educational institution has attempted to
cope with a similar problem? The current
recorded performance of secondary educational
institutions at an ever increasing cost without
the eoncomitant accountability, may result in
the real revolution in education.

The ability to produce professional
managers and reap profitable _technologieal
results, in, the face of tremendous odds, is the
unique !phenomenon of the productive
institutions on this continent. This success is
not the result of the introduction of any one

-staff or line function or the function of any one

level of management. It is the concerted effort

‘of all levels of personnel and all department

101

funetions, confronted by the demands of vested

interest groups in a highly  competitive
industrial environment, that assures success.
Successful . management personnel are
recognized by their ability to utilize many of
the scientific, technical, as well as social science
evidence obtained through valid research
cfforts. It is this continued interest and
investment in the social sciences, and sensitivity
to a changing culture, that enables the
productive institutions on this continent to
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maintain international advantage. American or
Canadian ‘“know-how” or industriousness has
not characterized this movement. It has been
the intensive and objective study of
fundamental processes as authority

communications, decision
organization that have distinguished this effort.

THE THREE RS IN A CYBERNATED
SOCIETY

I believe that the three R’s in our
cybernated society that infect our educational
institutions are: rigidity, regimentation and
result in student resistance or resignation. In

fact, the suggested three R’s can be illustrated

iy an opening address at the 1910 Annual
Meeting of the National Association of Carriage
Builders:

Eighty-five percent of the horse-drawn
vehicle industry of the country is untouched by
the automobile. In proof of the foregoing,
permit _me to say that in 1906-07 and
coincident with an enormous demand for
automobiles, the demand for buggies reached
the highest tide of its history. The demand
during the present season was a capacity. one.

The man who predicts the downfall of the
automobile is a fool; the man who denies its .

great necessity and general adoption for many
uses is a bigger fools; and the man who predicts
the general annihilation of the horse and his
vehicle is the greatest fool of all.
The implications for
persons responsible for the maintenance of our

‘educational systems are obvious: in addition to

simply imparting knowledge, we must be
capable of seeing the future, at least to the
extent that we can shape our various types of
educationel programs in-anticipation of ehanges
that are already underway.

The formerly enunciated three R’s should
be replaced by Research in—method, content,
curriculum and learning theory. Reorganization
of the administration will permit Resiliency and
encourage student Response, ' Reaction and
Representation of ideas. Let us observe
industry’s reaction to this type of challenge and
assess the applicability for edueators.

102

making and

educators and

Sophisticated managers recognize that

improved techno.ogy-automation, cybernation’
~and other innovations give only temporary

relief on the competitive market. It is
recognized that employees are the most
important element of a company and
employecs of a company are members of
society first and them employecs. The conflict
occurs when employees are confronted with a
choice of being mcmbers of a union or
employees of a company. Why did this
confrontation occur? Why was it permitted to
occur? Successful managers thc world over
recognize that today’s “emplcyees require
recognition, not company picnics, Christmas
parties nor similar offerings or managerial
platitudes.
propaganda; decision making does uot mean
arbitrary directives snd human rclations does

" not mean inquiring alszat an employec’s family,
* car or other personal affairs.

Effective management which recognizes
labor, accepts the prcmisc that profit is not a
shamcful word, that employees are better
educated than ever before and are working in a
technological environment that mandates
extensive retraining. Effective managers assume
the responsibility for providing direction for
their institutions not only for today or for
1980, but for a continuing future. Everyone
wants to be part of a winning tcam. Employers
set up standards for performance for all
employees and identify this standard of
performance with the institutional direction.

"Direction permits employees to seek a sense of

identity with the institution and not with any
one individual on a personal basis. More
important, cmployees wish to be held
accountable for their standards of performance
oh_]ectlvely and fairly, and not subjectively or in
any discriminatory manner. Finally, when
directions change and new tcchnologies are
introdidced, employces wish to be informed and
given the opportunity to prepare for these
changes.

Current literature describing the rapid

changes in our technological-society, with the

introduction of new technologics, new skills
and new organizational patterns, presents some
worthwhile observations for educators. For

Communication docs not mean .
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example, consider the organizational structure

of a typical industry at the turn of the century.

It was set up azcording to the “‘scientific
management” rules prescribed by Frederick
Taylor: This type of management, in terms of
authority configuration, was the
“owner-management” “type. Authority was
dominant and communication was downward.
The kind of technologies most prevalent were
craft-oriented. The ‘most predominant ethic
during this era of management was what has
been called the “protestant ethic”—superiors
and subordinates alike subscribed to the

philosophy that it was good to work and it was .

sinful not to work. Furthermore, both
management and labor subscribed to the
“economic man” theory that the worker was
contributing his labors for a return of monies
and for no other personal satisfaction.

Now let us move in the continuum of time
to about the 1930%. While this separation in
time was not clear-cut, there were some
prominent factors prevalent which make i
convenient to identify typical management in
the thirties as the “human relations” type of
management. This was stimulated principally

" by the Hawthorne studies and previous studies

in France, Germany, and Britain. It was the

‘time of the great depression, sociology was

beginning to move into the foreground, and the
new type of managcment was emexging. The
worker no longer looked upon the manager or
the owner as the infallible leader who had all
the answers. The emerging type of management
was often referred to as the *“professional
type.” The owner-manager or the son inheriting
a business was . rapidly disappearing,
Technological changes left the craft-oriented

types of operation behind as outmoded.

Employees could no longer look on their gwn
operations in terms of completed products as
the crafts became subdivided into smaller

. occupations featuring production lines and

semi-production lines. Management had to
change too, with the realization that they could
not just communicate orders downward but as

 their organizations grew in complexity they had

to rely upon larger numbers of specialists
within their organizations to keep the
operations  functional and profitable. So
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commnnications began (0 g upwar' | )
har.. " as wm as downward. Increased
authority was given to technical and scientific
personnel. Along with all this, 2 new social
ethic evolved—employees began to consider the
right to disagree with inanagement as a personal
and institutional right, in contrast to the oid
ethic that the workers were to believe their
managers and to carry out their orders

- implicitly.

Now let us move into the most recent type
of management which has come into being with

the introduction of what we call.-.

““cybernation.” This term denotes the
utilization of automated,
mechanically-operated equipment combined
with the decision making capabilities of
computers. Now machines are making decisions
for us, and we are beginning to wonder whether
technology has advanced to where it is the tail
that wags the dog. Computers are challenging
and changing organizational structures and
authority configurations. The work ~which
inspectors did under the scientific and human
relations typc of management is now donc by
machines which maintain reliability control.
What scems to be happening now is that the
individual is being lost in the shuffle. Everthing
is institutionalized. Responsibilities and
problems are no longer personal, they are
institutional. Authority now does not rest
exclusively with management, but it rests with
institutions such as the law, the union, the
community and the government.

The outstanding changes in our productive.

institutions which have come about since the
turn of the century, and which I have reviewed
briefly in terms of both management and labor
developments, along with the dynamic and
increasing role which research and development
is assuming in bringing about technological
changes, makes it mandatory that educators
concern themselves very scriously with
decisions and educational practices compatible
with the demands of a Cybernated Society.

I believe that ‘education can change
societies and does change people. Education is a
central part of the whole amalgam of forces

which go to make up a society. Education

cannot be geparated from that society nor
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remain aloof from it, cven il it should be
foolish enough to wish to do so.

There is everv cvidence to indicate that
thc majority of students arc not myopic
~reatures by nature. They arc not content to
keep chupping away :at monotonous little bits of
knowledge, but they will rcach eagerly for
intcllcctual goals of greater promisc if we give
them. the opportunity. The creative limitations
of our cra arc not inherent in our youth; the
fault lies in cducational systems which closc the
shutters and batten the hatches against learning
environments that might present challenges. _

As wec search for the answers to our
questions in cducation, wc will do well to look
at somc of the mistalscs of the past. Perhaps the
development of cducation has not been the
success which- we sometimes think it has becn.
nc of the outstamding impediments of
edlucation: has been .the historical - dichotomy
which has scparated preparation for acadcmic
carecrs from preparation for what we call
“wocations.”

There is nothing mew about this type of
prejudice: which cxtolls the sciences and
humanitics .and downgrades vocational

cducation. We need not go far back into history

to find that the sciemces themselves were at first
despised by the intellectually naive and hated
by the superstitiousi-who looked on scicnee as
witcheraft..

‘What we need to recognize in our
cducational systeins today is that any person of

average imtelligence can grasp the fundamentals
of the sdiences and the humanities as well as he
can acquirc the technical skills of vocational
pursuits..

Scparating the two forms of cducation
should ket be tolerated, particularly in a
democraey. A dichotomized educational systcm
amounts-to-eucatiomal apartheid.

Let us . understand that = student of
engincering o of poctry is first of all a person
and only afigy that a student. Whether he be an
engineer, a pott, or a businessman, he nceds not
snly a usefwll form of knowayige -and skill but
a’s0 a breadth of miné ad a dcpth of

charactcr.
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‘This spirit of human lcarning must
permcatc our schools and universitics,
rcgardless of whether they arc formally called

technical or liberal arts institutions; othcrwise

we will producc experts, businessmen, cven
pocts, with a narrow outlook, unawarc of their
cultural heritage, incapable of making rational
choices, and intcllcctually sterile. If the

technical and liberal academic subjects are

scparated sharply in our cducational
institutions, if each subjcct remains unrelated
to its wider mcaning, they will remain scparatc
in the lives of_our graduates and thercfore in
North Amcrican culturc itsclf. And, if the
nation is to survive and remain strong, students
must have an cducational svstem that is
thoroughly up-to-date. Experuncnting with
substitutes for intellectual lcarning and calling
them vocational programs is not the way to
bring our schools up-to-date. We must prepare
for comprchensive manpower devclopment, and
this mecans finding ways of teaching

-fundamentals more thoroughly than ever

before, along with finding ways Lo give the
youngsters in our schools proper opportunitics
to cxplore the multiplicity of vocatiomal
pursuits available to them in our cxploding
dynamic socicty. For a student, democracy
must include the right to choose his own carcer,
and here the role of cducation and Phase 11
industrial arts is to help him choosc wiscly.

~

THE - SOCIAL ORGANIZATION OF. TIIE
WORK PLANT

The study of the social organization of
industry is {requently divided into two main
categurics: (1) the formal organization, and (2)
the informal organization. These two categorics
can be isolated for purposes of analysis, but in
the actual work situation, they arc closcly
rclated and intertwined. They both lhave
distinguisking charactcristics rclating to the
cfficiency of the worker, his prodactivity, and
his social adjustment. An understanding of the
informal and formal organizations” or an
introduction to them arc of importance to the
prospeclive cmployec.
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The Formal Organization

The formal organization is  usually
illustrated by the organization chart. It is a
means of series  of
hoss.worker

depicting  the
superior-subordinate or

relationships, and resembles a rongh pyramid
with the mass of -‘workers forming the base. In
this chart, we do not sce the individuals, but
anly the positions which they occupy and the
way their positions fit into the various lines of
authority, cemmunication, decision making
organization, and the supervisory hicrarchy. A
person’s position in the structure determines to
a large extent, his hehavior and his relationships

‘with others and even the way hc thinks about

his joby and the organization. Many sociologists
refer to the positions on the organization chart
as  “‘status  positions.” The president,
supcrintendent, foremen and the operator have
clearly defined duties and relationships with
ether workers. All of these preseribed positions
and relations, in addition to those found in the
iabor uaion, constitute the formal organization
of industry.

Formal organization is generally
considered  with  respeet  to  managemei,
although there is of course a  formal

organization of labor, the job classifications and
the union. This topic will be dealt with later
and its relationship to the productivity of the
cmployce. The function of formal management
is to coordinate the activities of all the people
as clfectively as possible. As organizations grow
in size, so do the eomplexities of their formal
structure. €. | Barnard in  Functions of the
Executive observes that complex organizations
grow by the proeess of social fission, That is,
small hasic or unit organizations are combined
to ereate the large organization. Cther social
anthropologists have presented an intéresting
analogy cxplaining. the management function in
the formal organization by stating that the
plant, and cspecially its formal organization, is
like an organism composed of many cells and
coordinated by a nervous system which reaches
every cell. This nervons system is the execative
organization reflected by the organization
chart.
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A study of the basie units of organizations

~and their relationship to each other should

enable the prospective cmployce to better
understand formal organization, '

The Line Chrganization

The line is that part of the structure that
formally denotes anthority and s dircetly
involved in producing a product or scrvice. The
line of authority is a chuannel through which
information moves, and the larger  the
organization (usually a longer line), the slower
the flow of information cither up or down the
line. The shape of the organizavional pyramid
should not he tall with a narrow base. In an
organizational structure in which the base is
broad and the height of tlhic apex is not high,
communication should flow more casily. Dubin
and wmany others refer to the line organization

as an authority structurc. The authority
structurcs of an organization have threc
scparate  dimensions. DNownward flow of

authority gives direction to actual opcrations,
including the choice of purposes and goals for
the operations, and their particular
characteristics. lorizontal -flow of authority
coordinates steps in a technological division of
labor. Upward flow of authority is limited to
sitnations where protection against hazards or
unwarranted disclosure is neeessary. The most
sucecssful management  encourages upward
communication before hazards occur. '

The Staff Organization

The staff organization is that part of the
structure that provides specialist or advisory
functions. Thesc are usually functions such as
rescarching, cngincering, sales and advising
which arc not involved dircetly in the main
purposc of the organization, but which assist
and attempt to facilitate the achievement of
that purposc. Many authors explain the
functions of staff personnel as personncl who
increasc and apply their specialized knowledge
in problem areas, and to advise those personncl
who makc up the ‘line” organization and have
authority over producing goods and services.
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The Communication Organization

This is that part of the strueture that

-permits and facilitates the exchange of ideas

and commands. With " the increased
differentiation .of tasks and complexity of
organizational structure system and media of
communications hecomes a factor of major
importance. The two most common methods of
communication are face-to-face conversation
and written comnmnications. These, however,
are not necessanly the most efficient and
accurate. What a person does, or action, is
considered  the ‘most efficient and aecurate
method  of communicaling. An important
funetion of txecutives is to ensnre the free flow

of communications both up and down the
‘hicrarchical stmicture. Pigors and others state

that al! kinds of commands and reports flow up
and dowu the line. These may be classified into
four categories; technical, financial,
inspectional and attitudinal. The first three are
formally recognized by management. The last
although not so reeognized, is nonectheless
present, '

- The Funetional Positions

The line, staff, and communication
organizations wifl present a brief, but adequate
description of the characteristics of the formal
organization’s structure. Still within’the scope
of the formal organization and yet specifically
pointed to definite functional positions within
the structure, a brief explanation of general
position oricntations s necessary.

a. The' foreman--is generally considered
the first level of management. Some foremen
can aceurately be termed management, whereas
others, because they identify with workers
rather than management, experience a conflict

_in their roles. This first-line supervisor, because

of his frequent contact with the workers, plans
and directs the work of the group for which he
has been made responsible and realistically
represents the company to the worker. This
planning and directing is specific of certain
tasks that higher management personnel have
instructed him to perform. It is through the
foreman that the demands and orders moving
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down the line are transmitted dircetly to-the
work group. :

b. The general foreman—is management
minded. He is still “visible” to the workers, but
depends upon the foreman for information
rather than the workers themselves. He is able
to voiee his opinions and by so doing, influence
the decision making of management,

¢. The superintendent—is removed from |

the shop. lle is an “invisible” authority. His
function is that of planning and coordinating,
and his focus is downward on the job: he is
busy interpreting the actual production process
to his superiors. .

d. The manager—is oriented to the future.
The main function of this position is top-level
management in poliey decisions.

e. The president—is constantly concerned
with the position of the company in the entire
industrial and economic system and with
coordinating “its activities so that it will
suceessfully meet competition.

- The Informal Organization

Man is a gregarious animal, and as such

finds it necessary Lo associate with others, to
communicate with them, and to be accepted by
them. The consequences of informal personal
association, because they relate directly to
worker productivity, are of major importance
10 industrial organizations. Current industry has
been unable to locate the ‘economic man.’
Experiments in the ‘human relations
management’ cra determined that more was
involved in increasing output than salary
increases and improved physical conditions of
the workers. Many authoritics state the
conclusions of the rescarchers in studies by
Mayo and his associates that the researchers
came 1o the conclusion that output shot up in
both groups because in both groups the
worker’s -participation had| been solicited, and
this involvement, clearly, was more important
than physical prerequisites” The workers were a
social system. the system was informal but it
was what really determined the worker’s
attitudes toward his job.
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One of the most important singlc factors
in detemrining output is the emotional attitude

-of the worker towards his work and his

assoeiates. This attitude is a direct result of the

cmployee’s personality and work environment. -

There is need for a person to be more than the
mere incumbent of a position in a hierarchical
structure—he must be able to identify himself
with the dircetion of the organization. The
origin of informal relations at work lies in the
demnands of the human -personality for free
interaction with other people. Others define
informal organization as a network of personal
and soeial rclations which are not defined or
prescribed by the formal organization. Why are
these informal groups formed and how do’they
relate to productivity? In other words, what is

. the function of the informal organization; why

is it? :
One of the main funetions of the informal
work organization is to maintain whatever its
members have found satisfying In new and
expanding industrial organizations, this
funetion is difficult to achieve. Many large and
expanding organizations are, in faet, composcd
of many sub-culture groups, and eonflicts
frequently arise.

MAINTENANCE OF A COMMUNICATION
SYSTEM

This funetions to econvey any information
of interest to the informal members. It is the
channel which functions to make and maintain
thc atmospherc or elimate in the work plant
and frequently rcferred to as the “grapevinc.”

Wherever informal organization exists,
cveryone feels some constraint on his freedom
of action. Since informal organization extends
from the bottom to the top of the strueture, it
follows that everyone’s bchavior is somewhat
informally controlled. This does not mean that
there is one continuous informal organization
from the top to the bottom of the structure,
but rather that informal organization is made
up of many small though inter-connected

_groups. operating within a formal structure.
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Therefore, from the point of view of the small
individual groups, - soeial control is exerted
inwardly toward its own members, and
outwardly toward other informal groups and
toward the formal organization. '
The informal soeial work organization ean
provide interest and fun in life. In certain
instanees, particularly in - small, static
communities, the social life of informal
grouping gives people their only social
satisfactions. This function of informal
organization is rapidly decreasing. There
appcars to be evidenee that a relationship exists
between effective group membership  and
productivity. The Hawthorne plant studies are

~generally  considecred as evidence of this

statement.

~ The Formal Organization of Labor

Thus . far, the basic principles of
organization as they rclatc directly to and from
the perspeetives of management have been
mentioned. The worker is subjected to and
restricted by the formal organization. He

expericnces some difficulty in - having his -

opinions heard. To achieve this purpose he has
an organization which is primarily conccrned
with interpreting the worker’s neceds to
management. Many authors have described the
union as the worker’s own organization; it is
concerned with what they think is important;
the focus of attention is on the workers, not on
thc work. The existence of a unjon gives the
workers a feeling of: '

a. unity as a group, which makcs them
feel proteeted and eourageous.

b. ithas highly formalized procedures
by means of which it can bring its demands (the

workers’ demands) directly to top manzgement,
: y p

if necessary, and thrust its point of view upon
them without being delayed and blocked by
intermediate supervisory levels.
Communications through the union is not
controlled by management.
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The following is an oversimplification of
the problem where the union and the formal
management group vie for employee support.

Re-Educative Fundamientals
1 Change way employee sees
organization, his facts, concepts, beliefs and

expectations.

i Modify employee value orientation

family .

religion

community COMPANY?
citizenship |

craft or profession

control

111 Employece

environment

over

promotion
salary
ideas SUPERVISOR OR S’!‘EW_ARD?
security

decisions

complaints

1. Acquisition of normal and abnormal

attitudes alike :

2, Attitude change—;:..ultural change
peculiar to your company

3. Experience alone does not change
attitudes
4.  Change related to individuals perception

of your company

— I \|10

NEW \MAGL
VAR STeoD
ALEPTED
SUPPORTED

-

691

31518

—— - ] - -

V] 21417

1n{m

5 Information alone insufficient to alter
attitudes. Information seldom received the way
it was transmitted. Recipients not passive—do
they understand and accept? Willing to inform
more important than facts? Is information
multi-standard? Top management information
flow effective? How much information is the
company willing or should transmit?

6. Stereotypes—wrong concepts

7. Employee sentiments more potent than
knowledge

8. Change permanent: if new values
consistent with action :

9. Acceptance only in terms of whole~

10. Acceptance related to group
belongingness

The Individual in Industrial Organizations

The primary function of any productive
institution is to. attempt to achieve the

direction of the organization as efficiently as

possible. The purposes of some organizations
are to provide services, without profit (civil

service, etc.). For other productive institutions -

the primary purpose is to achieve the largest
profit possible; in many organizations these
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purposes are interdependent. There is nothing
startling about these purposes for they have

a]ways been the same, and were it not for the '

“as efficiently as possible at a profit™ portion
of the definition perhaps we would not be too
concerned about the study of the individual in
the organization and his- relationship to the
achievement of purposes of the institution.
Does the individual, in fact, have a relationship
to the efficiency and productivity of the
institution?

The basic question, simple though it may
seem, is mnot a comparatively ‘recent one. The
time and motion studies of the Bethlehem Steel
Company by F. W, Taylor was one of the first
attempts to increase industrial-efficiency by
studying the worker. The work of Taylor and
his associates did increase the industrial
cfficiency of workers, but it also revealed to
subsequent researchers that human beings are
not machines. Attempts to refine Taylor’s

“efficiericy expert approach” finally led to the
realization that the worker is a human being
who is also « member of a team."

-J. A. C. Brown in Social Psychology of
Industry observes that the emphasis in
industrial psychology has shifted from studies
of the isolated individual and the physical
environment to the consideration of motivation
and morale. It is now clear that the most
important single factor in determining output is
the cmotional attitude of the worker towards
his work and his workmates. .

The importance of considering the
individual as a member of a group is illustrated
by the experiments in the Hawthorne Works of
the Western Electric ' Company in Chicago

between 1924 and 1927. Elton Mayo expressed

this concept by stating that in industry and in
other human situations the administrator is
dealing with well-knit human groups and not
with a horde of individiials . . . . Man’s desire to

- be continuously associated in work with his

fellows is a strong, if not the stroagest, human
characteristic. >

In their book on Human Relations in
Industry, Gardner and Moore have studied the
recurring characteristics of industry and then
summarized their findings by stating what they
congider to be important to the complete

understanding of industrial activity.,

L The place of work is a place of action

with a purpose. Newcomers must learn what all

these activities(people and machines) mean and

how they will affect him.

2, Different people do ‘different things,
there is a division of labor, and all the variety of
Lhmgs -accomplished are the separale parts of
getting the job done.

3. The interaction between people is an
essential factor in almost ~all work
situations—some .form of contact or
communication. ' :

All these activities tell us is that the place
of work contains two things: one is a set of
activitics, materials, machines, and processes

" needed for getting the job done; and the other

is the sets of activities and relationships by
means of which people work together and
which make up the human aspect of getting the
work done.

The components of industrial organization

which appear in the remainder of this chapter,
and which would be the content of Phase 111,
deal with the activities and relationships which
make up the human aspect of getting the work
done. It seems appropriate to state that an
awarencss and understanding of these
components by students, prior to their entry
into the cybernated society, .will better enable
them to adjust to their work situations, to
respect the rights and responsibilities of others
in the work organization, and assist thcm in

becoming more productive employees. These.

components will provide the students with an
opportunity to study group behavior, status
positions, and the roles that individuals play in
groups. It will also confront them with the
inevitable authority .and limitations of
materials, machines and technology. It will
expose students to this total human-technology
conflict in a number of surrogate experiences in
craft, assembly process, and service type
productive institutions.

Some of the general principles of the
social organization in industry have been
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view, these prineiples
. with an introduction
to: the compiex.. -+f organizational structure;
the purpos. .. organizations and the
relationship of the employee to the direction;
the importance of the worker as a member of a
group, both in the formal functional group and
informal group; the division of labor; the
formal and informal lines of communication
and the importance of  freely flowing
communication; the positions of authority and
the relationship of personnel in advisory
positions; the function of unions and their
significance or insignificance to the worker and
management.

Perhaps the most significant omissions
involve an understanding of motivation and
morale, and leadership. The relationship of
morate to productivity ean be illustrated in

identified. Bri~{-. @« .
would provi.'» ... ;

- conjunction with the relationship of the worker

to the direction of the-organization. Ineffective
and effective leadership will be illustrated as the

‘students move from one type of simulated

laboratory experience to another, ecach time

However, when the-content of industrial
arts is critically exumined, it is frequently
shown to includc little more than artifacts of
past generations and civilizations. The content
of industrial arts comes, for the most part, froin
the apprenticeable trades and does not often
represent modern productive sociely practices
in these areas. By being prinarily concerned
with the development of manipulative skills,
which are in ‘limited use in contemporary
industry, industrial arts fails to  relleet the
productive society aspeets of our world as
accurately as it might.

Increased specialization, demands - of
cybernation of automation and changes in
technological processes and.materials mandate
that industrial arts educators be cognizant of
the advancements of productive society if they
are to fulfill their responsibilitics to the

~students which they are preparing for the

dynamic productive society. Keeping abreast

“with, forecasting, and interpreting the technical

appointing different leaders and evaluating the

techniques used by them.

_ It is realized that the simulated productive
activity will be a surrogate learning experience
for the students. It is highly unlikely that the
social organization that actually exists in a
cybernated society can ever be completely
portrayed in a school situation. It is hoped that
through

of the actual
resulting in increased understanding by the
students of the world of work as a craftsman,
technician, para professional or professional.

INTENTION-SCOPE
IMPLEMENTATION OF PHASE 11l

AND

Among general education subjects, industrial
arts has the unique responsibility and purpose

- of interpreting the productive society to boys,

girds, and adults. Any widely accepted list of
objectives in the field of industrial arts contain's
statements pertaining to the development of an
appreciation and/or an understanding  of

industry.

experience with this activity and -
.constant evaluation of it, an accurate reflection |
situation can ~ be achieved,

knowledge and skills of a changing productive
society constitutes one arca of major concern
to industrial arts, vocational and technical

‘educators. There is, however, an additional area
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of vital importance with which the industrial
arts educator must be eoncerned if he is to
fulfill the obligations of mterpretmg the world
of work to his students.

An educational

experiencc must be

provided that exposes students to the many__
—technological

demands imposed upon
organizations and their members as they
function to fulfill the purpose of the

organization. An educational program which
professes to interpret the world of work

through the acquisition of specific skills and.

technical knowledge and which neglects the
man—man and man—technology confliet in our
pro‘ductive society, does not portray a complete
picture of work in cybernated society. Such a
program tends to relegate the student to a sort
of machine, doing this or that specific set of
operations. In competition with machines; the
student will lose the race.

An employee does more than manipulate
instruments, tools and machines; he has feelings
and aspirations. He is not alone in the world of
work; he is constantly interacting with others,
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being affected by their relationships to him.
The human or social aspects of productive
socicty directly affects the efficiency of the
employce, and for this reason must constitute
an integral part of an educational program
which  prepares  students 1o cope  with a
cybernated society.

The purpose of this chapter has been
implied in the introduction. 1t needs now 1o bhe
stated definitely. The purpose is related to the

objeetives in the following: -

1) The main objective (of Phase 111) is to
familiarize  the student  with  the  various
impinging forces encountered in producing a
product or service, and the impact of these
forces upou the quality and price as it reaches
the consumner.

2) The  students  may appreciate  the
influences of an organization that was evoked
by technological demands in providing a
product or scrvice. The activity is an integrative
factor in again foeusing on the interrelated
technologics  cvideneed in  our productive
socicty.

Prior to enrolment in Phase 11 in grade
ten (sce Chapter I), the students will have been
introduced to tools, l%incs and materials in a
multiple aetivity ciivi mment at the grade
seven level. This environment (Phase 1) includes
plastics, materials testing, graphic arts, woods,
melals, and ceramics. Phase 11 at the grade cight
and nine levels, introduces students to the
various teehnologies prevalent in our productive
socicty and the interdependence of these
technologies. '

Specifically, this industrial arts Phase I
includes a number of surrogate productive
society aetivitics whieh incorporate the basic
social and human principles of productive
institutions in a meaningful laboratory
experienee.

The task of isolating the basic social
principles of produetive institutions is a
monumental one, and no one person has cither
the knowledge or experience to perform this
task perfectly. There is a trend, however, in
curriculum development, to determine the basic
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structure of subject areas, This allempt Lo
identify the basic structure of man—man and
man—technology  confrontations in our
productive socicly must not be considered as
final but rather as initial and exploratory, to be
modified and revised through rescarch and
‘experimental practice. -

An employec’s productivity and efficiency
are influenced by factors external to his specific
work environment, such as family pressures,
condition of health ethnie background, race,
and religion, but Phase U1 in this industrial arts
curriculum  proposal will be concerned only
with those factors which may be classified as
internal  to  the employee’™s  specific
cnvironment; that is, those factors which
directly influcnce  the productivity of the
employee while he is at work. In practice, Phase
M will involve at least three or four such
simulated activities evideneed in our prochictive
sociely.

l’hik)suphy

Phase 1H serves as the synthesizing orlion
A4 Ing p

-of the total industrial arts program, introducing

man as an aspeet of study to those aspeets of
the productive society already  covered in
Phase L and 11 (materials and technologics). 1t
demonstrates 'the interrelationships that exist
between man and technology with a view to
questioning the wisdom of that role.

This interrclationship  may  best  be
expressed by the following diagram :
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The implication of this diagram (that
technology serves man) is open to question and
thc names may be reversed in a perhaps equally
justifiable interpretation (man is the servant of
technology). This reverse view can easily be
apprcciated by any car owner if he shiould ever
add up the amount of. time he spends thinking
about his car, or if hc should ever consider the
degrec of emotion evoked when he gets a
dented fender, or spends a Sunday washing and
waxing his car.

In spite of all the scientific and technical
advances madc in this world, it is still man who
must make them work and, conversely, who is
often responsible for their failurc 10 work. A
study of the productive socicty, that fails to
include the roles of man as worker, managcr,
producer, and consumer omits the essence of
the productive society and leaves a gap that
makes it difficult te understand how the
productive society has achieved its present state

" of development.

Phase III achieves its aim of understanding
the role of man vs. tcchnology by simulating a
number of companics in a laboratory
environment. The students cstablish a

. company, produce a product, or scrvice, and

study the interactions that occur during the
process. It is in the study of thesc intcractions
that Phase I is most unique, for where
production simulations in other programs have
stressed the economic or tcchnical factors in
production, Phase III cmphasizes the human
element in the performance process. For this
reason troubled production, a liability in the
usual industrial arts production simulation
course, is an asset (in fact a-necessity) in the
Phase III laboratory.

Productive society must be observed as
men manipulate men, money, and materials by
various methods to produce a produet or
service for a profit. It is the aiin of the Phase [l
course to study these intcrrelationships,
especially those concerning man, with the view
of questioning them. '

One modern condition of great moment it
the harnessing of ‘our already huge tcchnology
that expands at an accelerating pace. (Note the
Holographic camera in the photo) Modern man
is clearly in a second scientific revolution. The

first revolution centered on the stcam engine
and the spinning machine, and put machines in
placc of muscle. The second scientific
revolution (occuring in the last forty yearsand
especially since 1945), ccntercs on atomic
cnergy, automation, computcers, cybernation,
lazer bcecams, chemical materials and
bio-chcmistry. It greatly magnifies technically
produced cnergy, changes processing methods,
alters the materials on which men and machines
work and often substitutes machines for human
thought and control as evidenced by the two
automated machincs pictured here. Although
we have been sliding into a technological age on

the basis of accumulated techniques produced

by the first revolution, we are now in for
technology with a vengeance.
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By observing t“ie pert chart preceding this ~ operations required in the assembly proces
chapter, it will be oserved that the industrial ~ The assessment of the prototype woulid
arts Phase III activitics are centered about the  ‘illustrate the necessity for having SPCCii‘]_iSL‘ I
productive potential of man, materials and  ‘-he organization who are not directiv
technology by establishing a number of concerned with the actual production, but whe
surrogate companies that are representative of advise the production workers in improving
our productive society. This phase can be  their operational techniques, and thus
conducted by using a laboratory specifically increasing their efficiency.
designed for this type of activity with an
accompanying conference room. The
outstanding recommended teaching methods
are the  conferenee leadership method role
playing, ana case studies. This does not imply
that other methods described in chapter VII are
ignored. llowever, the Phase I activity
organization has needs to be resolved and an
organization to form, decisions must be made,
authority delegated and the communications
channels must be defined. Shown in the ploto |
is & group in a conference session discussing an
assembly activity oriented company. and its
problems. This has been referred to
before—what is significant is that students are
involved in  a crafts oriented eompany,
processes  oriented company, and  service
oricnted company which may be a unit of a

~*vertical, horizontal or conglomerate corporate
. struéture.

ERIER Y R By

Once the organizational structure has been
established for a specifie unit of produetion,
the personnel will assume and maintain their

' relative ‘positions in the structure until the
The assembling of a simple unit by all of product has been completed. As ncw units of
the students (shown in the photographs) would produetion are decided upon, the students
o enable them to observe the necessary should be assigned to positions different from -

|
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those which they previously occupied so that
they will have an .opportunity to participate in
various positions within the structure, and thus
develop a better understanding of the social
componexts of industrial organizations.
‘Variables can be introduced at different

stages of the production process which will.

block communication or have an adverse effect
on group coliesiveness. Students performing the
role of management would be required to keep
detailed records of the production process, and
when the total class meets following or during
the completion of the product, the effect of
these variables will be studied by the methods
described. ,

If the school facilities are limited, then the
current industrial arts Phase I or I laboratories
are utilized and a classroom is used as a
conference room for discussion purposes. By a
study of the pert chart and the following
teacher’s outline, it becomes evident that
students are concerned with man—man,
man-—materials and man—technology
relationships, whether this be an assembly
operation, a craft industry, a semi-automated
industry or a completely cybernated process
industry—the problems are similar but differ in
degree.

PHASE . III INDUSTRIAL ARTS-A
SURROGATE PRODUCTIVE INSTITUTION

GOALS i

1 The student must become aware of the
number of man—man forces that he encounters
(regardless of status) in producing a product or

service.
The student must become .aware of the

number of man—technology forces that he
encounters, regardless of his position, in
producing a product or service.

3. The student must understand the impact
of these forces upon the quality and price of
the produet or service before it reaches the
consumer and some solutioms to 1mprOVe
quality or reduce price or both.

4. The student becomes :mware of the
different roles, deClSlOIlS, .authority and
responsibilities inherent in an organizational
hierarchy.

114

5. The student becomes aware of the
significant role of a union in a productive
institution and its effeet upon him.

6.  As the student is moved from one role to
another and from one technology to another,
he becomes aware of the differences in the
authority of the various technologies he
employes. The effect of the technology upon
the organizations and eommunications channels
and the ultimate decisions he makes that
influences his colleagues, his superiors, and his
subordinates. It could be the amount of noise,
placement of machines, or any number of
factors that influence him as is illustrated in the
following photographs.
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Information 1. Quality and gquantity

standards of the product.
2. Basic organizational information.

3. Definition of role playing

4. Division of labor.

5. Requisite authority, decisions,
organization and communications.

Issue Two

Assessment of physical layout of
laboratory for this activity and its limitations.

Activity 1. Organize flow of work
2. Identify equipment needed
3. Identify employees needed
4. Identify quality control positions
S. Identify cost control positions
(It must be remembered that no corporation
has unlimited facilities or funds, therefore, a
number of individual conferences or group
conferences may be required to cope with

problems that arise).
Information 1. Confcrcncc Method

) 2. Equipment, facility and funds
required and available

3. Quality control practices

4. Cost control practi

' 5. Company Policié‘é; Proce:
directives ' ’_—/

Issue Thrce L
Actual Production—(Assembly)

Activity 1. Line and staff interaction
2. Union makes its move
3. Safety
4. Quantity

5. Inventory at endiof period

R

Information

-and Resources
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1. Whose responsible to describe job?
2. Job Instruction Training (J.L.T.)

3. Union and its role

4. Reason for safety

5. Cost of inventory and storage

[ssue Four

A ctivity 1. Teacher conducts
conference on

a. Cost of product
b. Quality of product
¢. Quantity and schedule

These can be extropolated into large numbers
for an eight-hour day, five-day week.

2. Discuss personnel problems
3. Discuss union problems
4. Discuss organizational problems

Information
and Resources

1. Cost and quality of product—how
competitive?

2. Errors to avoid—human, processes,
technological :

.3. Group conflicts

4. Communication systems

5. Decision making paradigms

6. Authority—usurped or abdicated
7. Organizational patterns available

116

All students in a Phase III industrial arts
class may not be required in the assembly
operation. Therefore, two or even three

surrogate productive institutions may be
functioning simultaneously. A specific

laboratory is recommended for this phase of
industrial arts rather than the use of Phase or II
laboratories. Efficiency and learning

effectiveness can be achieved if the industrial

arts teacher works with a PERT network and

schedules optimum equipment and laboratory
utilization. All the problems inherent in
organization and producing are subjected tc a
conference session for all students. It may not
be a neat administrative package but results in
an outstanding learning environment.
Remember, we are not attempting to exemplify
a problem proof productive process or
service—thcre is no such example.

No teacher, no student, no administrator
should assume that Phase III industrial arts
must have the pre-requisite of PhasesI and IL. It
is recommended for students” who are still
questioning their career decisions. However, all

"boys, girls and adults in senior high schools or
_universities whose career decisions will expose

them to our productive society can benefit
from Phase III industrial arts without the need
for a pre-requisite, other than it should not be
introduced before the senior high school level.
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Instead of calling this phase DMan and
Technology, it may be more appropriate to call
it Man —-Sciecnce—Technology —or the
pscudonymm Manscietech because all are used in
the Phase 111 surrogate experiences. This phase
I Jaboratory expeorience has been equally
beneficial to orientation programs of
technicians and professionals, rchabilitation
programs and training of hard core unemployed

adules.
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CHAPTER VI

CLUSTERS—MATERIALS. PROCESSES AND TECHNOLOGIES CONTROL

INTRODUCTION

INDUSTRIAL ARTS PHASE IV A

Electricity .

Electronics

Computers

INDUSTRIAL ARTSPHASE IV B
Power Technology

I'ower Transmission

l\'l(:cha'nical Teclinology
INDUSTRIAL ARTS PHASE 1V C
Materials

Graphics Communications

Testing Technology
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CHAPTER VI

CLUSTERS-MATERIALS, PROCESSES AND TECHNOLOGIES~CONTROL

INTRODUCTION

POWER,
ELECTRICITY,

POWER
TRANSHMISSION,

ELECTRONIC.,

COMPUTER
TECHNOLOGIES

MECHANICAL
TECHNOLOGIES

MATERIALS,

GRAPHIC
COMMUNICATIONS,

TESTING
TECHNOLOGIES

From obscrvation of the PERT chart and

the circle, it beccomes obvious that Phase [V isa

cluster activity. This phase is composed, at a
more sophisticated level, of six material arcas
and seven technologies previously cnumerated
in chapters IIT and IV. The objcctive of Phase

1V industrial arts is to review the materials and

technology systems and units previously
covercd and complete these systems with the
introduction” of components and the
cxamination of component relatedness. In
addition, more sophisticated matecrials and
technologies are introduced in the same manner
asin Phases I and II.

There are a number of unique features
about this phase of industrial arts not as evident
in Phases 1, I and III. One is that all materials
and technologies are housed in one large
laboratory, manned by three instructors, and
for the sake of efficiency, have been
categorized as foilows:

Industrial arts Phase IV-A—Electricity,
Elcctronics and Computers as illustrated in the
photo where students are exposed to the
previously enumerated systems but now the
compulers become more complex and analogue
computers and logic circuitry is introduced. In
electricity they move on to complex AC and
DC motors and generators and the requisite
controls to utilize them. In ¢eleetronics the
former systems components are covered and
other systems such as micro-wave, radar,
transmitters and medical instrumentation are
introduced. Further emphasis in this arca will
be described Iater.

The second grouping can be categorized as
Industrial arts Phase IV-B—Power Transmission,
Power Automatic confrols and Mechanics as
illustrated in the photo where students are
exposed to internal combustion systems,
refrigeration and air conditioning, hydraulics,
pneumatics, fuel cells, fluidics and mechanical
technologies.
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The third grouping in industrial arts Phase
IV-C is the Materials, Graphic Communications
and Standards technologies depicted in the
picture where simply photography is now
advanced to holography—the plastic now
rcquires complex water cooled moulds and the
graphic communication process combines all
previous systems in an automated system from
the IBM compositor to the plate maker,
offset—collator and finally binding. The
attendant equipment—varitypers, light tables,
anid headliners are all in evidence. The standards
seetion whieh was materials testing in Phase I
and associated testing in Phases II, IIT and other
facets of Phase IV now becomes more complex
and sophisticated testing ~of properties of
materials and characteristics of equipment.

What is unique about this laboratory is
that a student’s critical incident profile may
have indicated the following:
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Phase IV industrial arts is recommended
for grades eleven and twelve. It is further
recommended that the students select a cluster
of no less than two nor more than three
activities in any one academic year, therefore
an optimal program based on the illustrated
student’s profile would be:

Graphic communication—supported by
columns 5 and 12, electricity—supported by
cvidence of column 7 and power transmission
—supported by Column 11. This would be
recommended for grade eleven. For grade
twelve it would be recommended that he
continue his interest in electricity, eleetronics
and computers which the critical incident chart
reveals as his next high interest and ability
areas. [t is never intended that a student pursue
only those areas of his highest interest. He may
wish to make other cluster selections. This
choice should be administratively possible and
the manner in which these laboratories are
organized entirely probable, so0 that in grade
eleven this student would have three teachers in
parts of Phase IV, A, B, and C. industrial arts
and in grade twelve he would only have one
tcacher in Phase IV A. If we as educators really
believe in individual differences, then we should

have the prerogative to select any combination
of clusters ‘even if he cuts across
administratively assigned cluster laboratories. In
fact, some high schools that did not have
students enter Phase [V industrial arts with any
Phase I and II. prerequisite, reverted to the
Phase I, and II organization and in some

" instances had students with the nceessary

design programs that in fact permit the student

to exercise this individual difference and with
no penalty or departure from the originally
stated objectives. This preference could very
readily be reinforced by the rest of his current
academic schedule whick in fact reinforces and
is equally reinforeed and synthesized by his
industrial arts Phase IV selection.

INDUSTRIAL ARTS PHASE

IV-A—(Electricity, Electronics and Computers)

Moving into Phase 1V Industrial Arts is

similar to taking general science in grades 7, 8,
and 9 and then concentrating in Chemistry,
Physics, Biology, Zoology and others in grades
10, 11 and 12. It is intended that the student

123

prerequisites of Phases I and I and some

without any . industrial arts background.
Granted, all students could not finish the
recommended matrix but they all did leave
with a sampling of the technologies. More will
be said about this transiticnal problem in
Chapter VIII-Advice to Administrators and
Teachers,

SYSTEMS

N R AL e Tt bl L e e st I

R Al Sl aR e L2



-

Please observe that the pert chart as
illustred is the ultimate direction for industrial
arts Phase IV-A, and the general to specific
systems approach to teaching is still in
evidence. What can not and must not be
implemented or interpreted is that these
clusters represent Vocational education
substitutes. Admittedly, these clusters may in
the ultimate represent a better introduction
into a large number of occupational fields
currently not requiring vocational, technical or
professional preparation. The literature
supports the argument that employers require
students with technological breadth and
reinforced by a sound academic preparation.
The manufacturing industry will then train this
type of student on the job to suit their

individual needs. This, industrial arts Phase IV
can accomplish. It can also satisfy the ever
increasing needs represented by the fast
growing service industries, transportation,
utilities and communication facets of our
productive society, as well as the exploratory
prerequisite experiences before selecting
technical, para-professional or professional
education. '

The following sample matrix will illustrate
that previous matrix experiences have been
reviewed. Components and new systems or
equipment added to enrich the learning
experience. Only a minimal sample matrix for
industrial arts- Phase IV-A will be illustrated
permitting the teacher or school system-to
elaborate as funds and objectives permit.
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This photo illustrates equipment
previously illustrated in Phase II computer

This laboratory is equipped with meter
technology for review and reinforcing  €addies as illustrated to expedite use and

Q

: principles. minimjze cost.
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This photo illustrates a larger and more
complex PDP 85 computer and logic circuitry
panel, plus some medical equipment.

This photo illustrates the AC—-DC motor
generator section which is supplemented by the
industrial control panel opposite this section.

This area represents the R & ") section of
the laboratory for design or r:solution of

E TC . electronic problem designated by the
instructor. - .
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Aruitoxt provided by Eic:

‘As in all these areas of industrial arts Phase
IV-A all equipment is in order/on site, easily.
accessible to students and in modular shape for
ease of use to expediting learning. (Please note
— no soldering irons). - -

This laboratory—electrical—electronics and
computer is organized into 18 bench units to
embrace systems units and components study
as illustrated in the matrix paradigm, permitting
an opportunity for R & D type activity in each
area and including the maintenance of this
equipment. The recommended time allotment
for this section of Phase IV is one period a day,
five days a week. Therefore, organization,
equipment placement for inventory and
planning and all teaching aids must be available
to optimize learning time. Aids and evaluation

techniques will be referred to in the next
chapter.
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INDUSTRIAL ARTS PHASE IV-B POWER,
POWER TRANSMISSIONS, MECHANICS
AND INSTRUMENTATION.

In Phase II it has been indicated that
power, power transmission, - mechanical and
instrumentation is a viable representative

sample of our productive society. The following -

photographs and the pert chart will indicate the

this be accomplished. Again as in the previous
section of Phase IV, the student elects to
become involved in power, ‘or power
transmission or mechanical or instrumentation
in combination with some activity of another
section such as electricity in Phase IV-A. Then

- his program could be electrical and hydraulic

combinations of study and evidence indicates
that this dual technology is rapidly emerging in

organization of industrial arts Phase IV-B. our cybernated society as' automated or :
cybéernated systems. §

As in the previous section of Phase IV, it
will be observed on the matrix paradigm for
this section of industrial arts Phase [V=B, that
certain svctions of Phase II have been reviewed,

components explained and examined and more ;
sophisticated systems or areas introduced.

ettt

el o Yy T e,

It becomes readily discernible to students
that hydraulics may have been a power
transmitter in Phase II, it now may appear as a
power source—and fluidics is not just a word
but is, in fact, a technology that may in
combination with other technologies replacs
the electronics computer and in some
environments, it is absolutely necessary that
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Aruitoxt provided by Eic:

The following photos will help to illustrate
the activities of the pert and paradigm. The one
picture shows an overall shot of this area
looking from industrial arts Phase IV-C section
towards the turbine test panel and fuel cell. The
other picture shows the fucl cell in the
background and the pulse jet in the foreground.

The turbine test panel is in operation and

the steam system is visible at the immediate
left. Problems of fluidics can easily be learned
and resolved on the illustrated unit which can

accommodate four students.
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Aruitoxt provided by Eic:

These three pictures in their particular
grouping help to recognize that the systems in
Phase II are in evidence, but are only reviewed
and the components are studied to determine
similarities and differences,

As in the previous photo, the mecimnical
section encompasses more complex systemns of
physics—in combination of complex mathines
combined with other sources of power—tiiis is
an R & D involvement.

If more complex and higher volume
hydraulics problems need to be resolved, this
unit can accommodate this type of situation.

Instrumentation abounds in all amss of
our productive society but because i its

- predominence (other than electrical) - we: shave

131

included a section on instrumentation: und
refrigeration and air conditioning as systergsito
incorporate previous systems and networks
studied. '
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INDUSTRIAL ARTS PHASE

It is readily obvious that the equipment is
so designed as to permit more sophisticated

IV-C-MATERIALS, GRAPHIC
COMMUNICATIONS AND STANDARDS exploration of materials, and the process of

- communications to a measurable standard.
Observation of the matrix paradigm ffor Phase
[V-C will indicatc that materials testing was
complcted in the components area amd then
advanced into the standards technology. It
must be remembered that all studentz-do not
simultancously,
therefore any order expressed in this matrix or
any other matrix paradigm is not intemded to
indicate a hicrarchical order of imtroducing the
activitics other than that the R & D problems
are left toward the cnd of the year so that
students can copc with the scrious mroblems
from some base of experience. Here azain it is
systems units and components oricnted to the
society that constitutes the problem’s viability.

Sufficient argumentation has becn cited to
validate the offcring of materials and graphic
communications technology. Now a new term

is being introdmesd that is standards  gart on  all equipment
technology. This is-afollow-up on the testing
technology in Phase 1 plus the cxperiences
obtained in Phasc HI where maltiple picees of
the samc product must be produced to a
requircd standard quality. This is also true in
graphic communications as a finished product.
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PHASE [V-C  INDOSTRIAL ARTS
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Aruitoxt provided by Eic:

This picture illustrates a numerically
controlled vertical mill. The teleprinter can be
observed in the'background and its relationship
to the computers is resolved not only in theory
and practice, but also in location. It adjoins the
computer section of Phase IV-A.

~ This lathe is equipped with an attachment
for automatic profiling as well as a
machine-ability panel that can give students
readouts on the use of the equipment pictured
to the right. This machine as well as the above
can become numerically controlled.

“Thisssection of the industrial arts Phase
IV-C i~ -equipped with all the latest offset
sequipmentt, - platemaking, holographic camera
and: elearronic-logic compositions. This is
futtier: =.qpported by all the necessary dark
TOvem: pre-css-camera equipment and attendant
offiset .. upeent. Illustrated in the photograph
is ithe- .+ gismg of the plate which is put on the
.offis¢. zzad the printed page is then run and
«colimwd if numbers require. Prior to this, the
Eroiwem of layout previously learned -in Phase
IL ii- reinforced and new problems, processcs
amd ~mnipment are introduced. Rolled paper
staedes ave-evident in other photographs of this
Jiibwreattors:. This is to expedite and give more
Iitigmie dioathe student. Rather than the storing
offi panger stock sizes the offset machine is
prweeiensii i an adjustable cutter that will cut
.and fieeeii 2 the need requires.
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Aruitoxt provided by Eic:

This machine is a vertical plastic injection
machine that can be operated: manually,
semi-automatically or automatically. Arother
illustration of the inter-dependence of
technologies. This particular machine is capable
of greater capacities therefore larger plastic
products can be produced faster in- water
cooled moulds and dies.

It is important to remember that students
continually move from an observable and
understandable whole system as is depicted by
the automated machine shown and then try to
identify the significant units that make up these
machines, complex as they may seem. Initially
the movement from general to specific
accompanied by audio and written material has
proven bheneficial to the student to understand
the concept. A concept that may be very
euphemistic at the beginning makes a greater
impression when moving froin the known to
the unknown. Poor readers can be assisted by
an audio tape and research evidence indicates
that this poor reader can conceptualize and
thereby overcome one of his handizaps by using
technology. Research further indicates that

poor readers in the experimental group .

improved in their reading speed and
comprehension compared to the control group
that did not have this opportanity.

135

Clustering the technologies and materials
in one large labor.tory permits a manageable
student selection based upon preference and
interest rather than some test score. It is
interesting to observe students (adults or
youngsters) at work in this environment where
failure has been nullified and success amplified

‘hy the use of technology and methods

predominant in our productive society. It is
important to caution administrators not to
divide this laboratory into three separate labs
thus denying the student the daily observation

of interactions of man—man, man—technology

and technology—technology and the base of all

these interactions in the sciences,
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CHAPTER VII _

METHODS AND EVALUATION

INTRODUCTION
MANAGER-TEACHER
CONFERENCE METHOD

The TFour Step Pattern of the Conference
Method

Preparing a Leader’s Guide
Analysis of the Problem
ROLE PLAYING
CASE STUDY |
"J.I'T.-JOB INSTRUCTOR TRAINING
COMPUTE.R AIDED INSTRUCTION |
INTRODUCTION
Basic Computer Theory
| Digital Computers
Analog Computers

Parts of a Computer System

'THE COMPUTER THE TERMINALS, AND
THE PROGRAMMING LANGUAGES

SUGGESTED UTILIZATION OF THE
SYSTEM

Existing Course Instruction

RESEARCH POTENTIAL.OF THE SYSTEM

PREPARING COURSE MATERIAL FOR THE

SYSTEM :
138
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FACTS ABOUT THE EQUIPMENT USEFUL
TO THE AUTHOR

The Display Screen
Line Drawings
Characters

Light Pen

In;age Projector
Computer Storage

LEARNING STRATEGIES vs
PROGRAMMING CAPABILITIES

Using the Display Screen
Requesting Responses..
Answer Analysis

. | PERT — THE NETWORK-BASED APPROACH
TO CURRICULUM DEVELOPMENT ?

INTRODUCTION

CRITICAL INCIDENT |

General Objectives

DURPEE RN VR0 PR SN S

Selection of Factors to be Appraised

Some Advantages of the Outline

R I T PR PR DAL

."How to Make the Appraisal

RIS

Timing

L B Securing Performance Information
f : ‘ Using the Graphic Scale -
Establishing Performance Requirements

Using Explanatory Comments °

' _ e Appraisal Summary and Recommendations

Q :
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VALUE ANALYSIS IN INDUSTRIAL ARTS
Introduction
As A Method of Developing Creative Thinking

As A Method of Analyzing Laboratory,
Products or Activities

As A Method of Analyzing and Lvaluating
Course Content

APPLICATION OF RELIABILITY TO
INDUSTRIAL'ARTS :

Introduction

AUDIO VISUAL

Introduction

" The 8mm, Super 8, Silent and Sound
Video Tape Recorder

Stides and Audio Tapes (Models)
Programmed Instruction
Teaching Machines

Individual Learning Package
Multi-Media Systems Advantages
Dial-Retrieval System
Multi-Media Kits

V.I.V.R. Etc.

SUMMARY
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Aruitoxt provided by Eic:

CHAPTER VII

METHODS AND EVALUATION

INTRODUCTION

Regardless, whether the reader subscribes
lo the program described within this book or
continues to interpret industry through six or
Icss craft oricnted experiences the least that can
be expected from any industrial arts teacher, in
terms of mecthod and evaluation of student
Iearning activities within the shop or
laboratory, is that the tcacher cmploy well
validated and established industrial training
niethods and evaluation techniques. Even in a
very limited interpretation of industry, there i
no excuse for any industrial arts man to
coneentrate  his tcaching mecthods on the
lecture, demonstration and the infrequent use
of visual aids. Nor should he confine his
cvaluation of student performance to the paper
and pencil test or the completed projeet.

How can any teacher profess to be

PERT method to evaluate his and the students’

interpreting industry and neglect to utilize the

performance? Can any teacher fail to usc,

reliability control to cheek the validity of
preseribed units of study as they rciate to the
total cducational objectives? Rather than
subseribe to the discriminatory practice of
assigning grades to a number of arbitrary
variables as the student performs in the shop or
laboratory and ignore the more individual and
accurate assessiucnt of cach student’s
performance by -using the  critical incident
method of evaluation—tested and proven within
industry? :

How car industrial arts teachers say they
are interpreting industry or any segment of
productive socicty when they ignore industries’
validated personriel appraisal and development
programs applicable to all levels of the
pyramidal structire based upon each pesson’s
performance currently referred to as
management by objectives? Can .we confine
ourselves to lectures and demonstrations and

ignore the highly succassful conference method,
JIT and computer aided instruction? It is not
recommended that any one method or
evaluation of learning bc employed at the
cxpense of other methods. However, it is
recommended that a lecture method can be
casily replaced, with advantage to the instructor
and the students, by taping this material and
supplementing it with charts, single concept
films, slides, or film strips. This, at least, would
be more representative of the methods
employed in our productive socicty—frec the

tcacher for other responsible activities within -

the laboratory and permit the student to
employ this taped material at the time he nceds
it most with the advantage of repcating any
scgments that are difficult to comprchend. This
could be supplemented by pictorial
programmed instructions or computer aided
instruction.

The briefly described methods and
evaluation techniques arc’ treated more
comprehensively in many texts. Howcver, they
arc bricfly described in this chapte s to assist in
comprehending the role of mecthods and
evaluation in this proposed industrial arts

program.
MANAGER-TEACHER

It is my contention -that the old
student-teacher relationship is not only archaic
but that the teacher’s responsibility has becomc
so enlarged that he is just as responsible for the
learning environment before students enter it as

“he is when the students are within' the

141

laboratory. ‘This is what I mean by the
manager-teacher function that should exist,
both before students enter and after they enter
the learning environment. Let us observe some
of the management-teaching functions that
would satisfy both situaticns:
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Aruitoxt provided by Eic:

1. Admittedly, the management-teaching
function is concered and accountable for the
planning, organizing, motivating, directing and
controlling of the learning environment. This
does not mecan just enthusiasm because only
limited mileage can be gained from a zealous
instructor.

2. The above must relate to the total
objcctives of the school and the coursc and its

- relationship to the student’s objectives. This is

accomplished through colleagues, supporting
staff, students, funds, methods (described
later), materials, machinery, intercst of students
and time allotted.

3. The above two steps precedc this step of
specifically identifying course objectives and its
value to the students, which in fact is a return
on his (the student’s) investment of time and
money in the course, which can be mcasured
both by himsclf and his manager-tcacher on a
short term and long term basis in terms of
growth and development within the course.

4. Thesc processes are accomplished by
adopting a large variety of methods designed to
aid the student in learning and assisting him to
evaluate himself. Programs can be designed to
accommodate slow learners and fast learners (a
mast unfortunate term) at the same time giving
cach a selective sampling of options as
previously described in the matrices. This
should also be reflective of local community
school policies, standards achieved, plans and
programs offered and reported with integrity to
the public hefore asking for increases in budget.

5. “All four recommendations are
predicated upon the recommend leadership that
should be evident in the classroom, the local
school and community school district. These
terms were used consecutively but it does not
mean that leadership consistency exists at all
three levels of the community learning system,

in fact, statistics and literature is abundant to .

reveal a comprehensive leadership system in the
schools is neither apparent nor practiced in too
many communities.

It is therefore my recommendation that
the manager teacher be accountable for his or
her students and their learning environment.
Most of this can be accomplished if the
enumerated five steps are obscrved with
responsibility to imimediate supcriors of a viable
and ‘proven standard of performance, which

means well taught students in a safe laboratory, '

representative of our cybernated socicty and
closely related to the other learning situations
represented within the school.

CONFERENCE METHOD

In the coznplex industrial plant, busincss _

or any productive institution of today there are
many meetings, particularly of managerial or
technical groups. .The avcrage member of
management spends considerable time either
lcading meetings or acting as a participant.
Because of the incrcasing sophisticated
technologies and management practiccs, there is
a dcfinite trend toward more mectings. There
are more laws today in such fields as wages and
labor relations which management and union
groups must consider. The tcchnologics are
more sophisticated, the industrial machine is
more complicated and it follows that there isa
need for more highly trained and informed
managerial and technical personncl.

The safety movement, devclopment of
industrial relations, technological innovations
have given rise to problems which every
productive institution has found important to
discuss in groups. If present day trends
continue, the supervisor and technical spccialist
of .tomorrow ~will be required to spend
increasingly more of his time in meetings than
he does today. o

This conference method is concerned with
the techniques and skills involved in leading
discussion meetings, frequently referred to as
conferences, and is recommended as a teaching

‘'method. Meetings may be classified as

informational  and discussion meetings. The
informational meetings often take the form of a
lecture and are characterized by the lcader
doing all or most of the talking. In such a
meeting the leader has an objective which is to
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Pass on certain information to the group. The
leader has the information which the group
lacks. He makes statements and perhaps uses
visual or other aids to transmit this information

to the group. There is usually a place in this

type of meeting to ask questions for
clarification. However, the transfer of
information is all one way—from the leader to
participants. If the leader was successful, all the
participants have the information

Communications research indicates that this
method'is most inadequate.

The discussion meetings, however, which
are referred to as conferences are characterized
by the participants sharing in the presentation
of the information. In such a meeting, the
leaders purpose is to get the group to reach an
agrcement about a problem through an
exchange of ideas and opinions. The leader
through a questioning procedure gets the group
to draw on their knowledge and experience and
contribute ideas and + opinions about the
problem. He further gets the group to evaluate
these idvas and opinions and thereby reach
agreement concerning the problem.

Further examination of the conference
method reveals that there are several different
situations with respect to the agreement which
the leader attempts to get the group to reach
during their discussion.

1.© The situation in which the conclusion
concerning the problem has " already been
arrived at and the leader’s objective in the
discussion is to get the group tu aceept this
samc conclusion. »

2. The situation in which the leader has a
problem for whick the solution or decision is to

be made by the group. )

3. The'situation in which the leader wants

to get information from the group on which he -

or some others will later base a decision about
some problem.

These three types of situations require
three different discussion meetings.

1. Directed discussion.

2. Problem eolving discussion.

3. Explorational meeting.

THE FOUR STEP PATTERN OF THE
CONFERENCE METHOD

There is a process or pattern which has
been found . useful in leading  discussion
meetings. It consists of four steps which makes
it possible for the meeting to move logieally
toward thereachingof the meeting objeetive. A
brief description of the four steps follows:

1. The Introduction Step

In this step the meeting  topic s

introduced. The problem is defined, pertinent .

information is supplied and the objectives of
the meeting are clarified. In accomplishing this,
interest is aroused and attention is focused on
the problem.

2. The Drawing Qut Step

During this step ideas and opinions which
have bearing on the problem are brought out.
This includes information necessary to reach
the objective. The ideas and opinions so drawn
out are placed before the group for further
discussion.

3. The Getting Agreement Step

Alternative solutions to the problem
contained in the ideas drawn out in Step 2 are
considered in this step. Evaluations are made,
some proposals are rejected, others are
accepted, and a final overall eonclusion/ is

agreed upon.
4. The Sumn';ary Step

In this step the whole meeting is summed

up. The major considerations leading to

agreement and the conclusion itseil are
reviewed.

In carrying out the “four steps” the

discussion " leader uses two basic tools:
statements and questions. He makes
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TYPE OF MEETING LEADERS OBJECTIVE

_
" biseussion S~

R

TO GET GROUP ACCEPTANCE
DIRECTED OF A CONCLUSION °

PROBLEM SOLVING TO GET GROUP TO MAKE A DECISION

EXPLORATIONAL || TO GET INFORMATION FROM GROUP
1

TO REACH AN AGREEMENT |
ABOUT A PROBLEM E‘“S '
THRU AN EXCHANGE
OF IDEAS AND OPIN/ONS

STEP 4

SUMMARY

STEP 3

GETTING AGREEMENT

_ STERP 2

] DRAWING OUT

STeERP /

iNTRODUCTION L

o ' FOUR STEP PATTERN FOR DISCUSSION MEETINGS
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introductory and lead-in statements and he
makes summary statements. e asks diseussion
questions, le has a stock of auxiliary questions
available as needed Lo guide and stimulate the
discussion. The “‘Introduction™ and
“Summary”™ steps are accomplished mainly by
the use of statements; the “Drawing Out™ and
“Getting Agreement” steps are handled mainly
by use of questions.

Before he can gel up and lead a discussion
meeting  suceessfully, however,  the  leader
needs to prepare himself so that he can make
the necessary statements and ask the questions
which will constitute his leadership of the
meeting, He must plan the meeting and prepare
a guide which will help him to follow the plan.

Preparing a Leader’s Guide

In describing this method, two reasons are
given for the leader’s failure to run a successful
meeting: (1) the leader is not prepared and (2)
the leader does not possess the necessary skill.
This scetion describes a way in which a leader
can prepare Lo lead s discussion meeting. This
involves  the use of a Meeting Leader’s
Preparation Form. '

In beginning to outline his meceting, the
leader should analyze the subjeet carefully. The
questions on format under the Sub~|_1c'£1ding
“Analysis of the Porblem™ help the leader do
this in an orderly fashion. The following
comments on cach questions will help elarify
what the leader does with them.

Analysis of the Problem

/

1. What is the nature of ti:¢ problem?

This coneerns the reason for the meeting,
The subjeets diseussed at most mectings pertain
to some problem of the leader, the group, or
both. The first step in preparing a meeting
guide is to establish the exact nature of the

present situation, or to identify clearly *“what is

~wrong” which causes the leader to hold a

mecting.
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2. Should it be approached through a
meeting? '

The leader has an idea he can accomplish
somclhing" through a meelting. Hlowever, at the
outsct he|should double check and make sure a
meeting is the appropriate way to approach the
problem. Five sub-questions iiie provided to
help the leader determine if 2 meeting is in
order.

Are many involved? If many people are
involved in the problem, a meeting may be the
ceonomical way to get a solution. If only one
person is involved, another method such as
J.1.T. or Pictorial Program Instruction may he
hetter. ‘

Will the group be open minded? I the
individuals involved have very fixed ideas about
the .problem and chances of their listening to
cach other are few, a meeting may be a poor
choice. lowever, il the participants can be
expected to listen tolerantly to the other’s
views, a tneeting is indicated.

Wil a meeting save time? Some problems
can be solved by some other method. Some
small matters can be disposed of by direct
teacher contact. I so, the total time spent by a
group of ‘participants in a meeting may not be
justificd. llowever, many problems are more
quickly and satisfactorily settled by a group
meeting face to faee,

Should everyone get the same story? Some
problems for instance policy problems, are not
scttled until everyone has a full and common
understanding of what is involved. In such cases
the meeting makes it possible for everyone to
hear the same story, the same interpretation, or
the same set of facets in the samne light.

A “yes” answer to most of these
sub-questions indicates that a meeting is in
order. '

3. What do you want to accomplish as a
result of the meeting?

L SO
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Having determined that a meeting is
needed, the leader next wants to establish
clearly what he Iwpes to accomplish in the
meeting. He should decided what he wants the
situation to be after the meceting is over, For
instance, « teacher finds s housekeeping is
poor because the appointed foremen are not
spending enough time in their follow-up. That’s
the current situation. Now, after the meeting he

. wants to have the foremen spending more time

on housekeeping follow-up. This change in
action is what he wants to accomplish. Most
experienced leaders say that establishing a
clearly defined objective is one of the most
important keys to a successful meeting.

4. What type of meeting should it be?

The leader must examine the purpose of
his meeting and then decide what type of
meeting will serve this purpose. The definitions
previously described will serve to guide the
leader’s thinking.

5. Who should attend the meeting?

The leader must determine who should be
present and notify them in time to avoid
conflicts with other commitments.

6. Would - it .be Helpful to give the
participants. #ime to thiitk about the problem
prior to the meeting?

The answer to this question depends on
the purpose of the meeting and the individuals
who will participate. Sometimes it is very
helpful to have .the members prethink the
problem. '

7. What should be the title of the meeting?

The wording of the title of the meeting is
particularly important if it is announced in

advance, since it can be effective in arousing

interest and can shorten the process of defining

.the scope of the meetings. Usually the title

should be brief and yet give an accurate idea of
what the meeting is about.
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8 What obijectives should you give to the
group?

The objectiives which the leader will reveat
to the group #hesuld be carefully worded.
Sometimes the leader must hold back part of
what he wishes to accomplish and not jnclude it
in the stated objectives. In certain situations, if
the group knows what the leader’s plans are,
‘they may not be inclined to participate. Also in
wording the objective, the leader should avoid
anything which might offend the participants.
Any criticism or inference that the participants
are at fault should be avoided. For instance a
leader’s purpose may be to get the participants
to change “poor” performance in a certain
respect. However, he would announce that the
objective was “to find ways to improve
performance . . .”

9. What aspects of the problem need to be
discussed by the group in order to accomplish
the objectives of the meeting?

Here the leader must do some thinking
ahout what must transpire in the meeting in
order to get the desired results. He must decide
what needs to be talked about in the meeting to
accomplish his objectives.

Example: A laboratory teacher-manager is
holding a meeting of his area foremen on the
topic “Improving Daily Inventory.” His
objective is to get the foremen to recognize the
need for action to improve accurate assesyment
of equipment before class starts and
immediately after it ends. To reach this
objective he might plan to consider the
following aspects of the problem:

1. The importance of good inventory in
the laboratory.

2. Reasons for poor inventory at the
Present timie.

10. - How will you draw out ér present
facts, ideas, or opinions related to these
aspects?
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Here the Yeader must Hecide if the group
possesses v faets, ideas, and opinions needed
for the discussion. If so, the leader can plan to
draw them out by a questioning process. If they
have inadequate cxperience and background,
the leader may have to plan to present the
material  vither  through Jecture  or  some
other methid <o that te groep can-consider it.
b v oz this questhvas, the fleader makes
some preliminary  plans on how he  will

accomplish this.

Fixample: In answering this question, the
laboratory  teacher-manager in the above
example wonkd have to plan Tew he would get
the chosen pspects of the fvelon problem
tankiod avost . Fle might decide to:

1. Get the group to cite specific things
that happen as a resull of poor inventory
control. .

2. Get the group to develop a list of
factors which can affeet better laboratory

“inventory.

11. How will v gt the group 10 swaliwaxe
Wiwse facts, jdises, s oprinions in order to get
-deceptanee of  established  conclusion  or
agreement on deciston?

In answering this question the leader must
plan how he will get the group to weigh the

pros” and “cons” of faets, ideas, and opinions

drawn from the group. lle needs to form an
idea of how he will get the group to arrive at
the most logical decision.

Example: In the above case the leader
might plan to take cach inventory problem
listed by the group and get group agreement on
whether or not it applies to their laboratory
arca. ' ’

Having thought through the above eleven
questions the leader is in a much better position
to make the notes he will nced before him
during the meeting. lie will have a clearer idea
of where he is going and how he is going to get
there. The ‘balance of the Meeting format is
devoted to spaee in which the leader can record

his guigie notes. There dhould be a section for
cach of the four steps that go to make up a
complete meeting. In the preeeding scetion of
this write-up, cach of the four steps is discussed
in detail. These sections should clarify how the
leader goes about pregorring his guide.

ROLE PLAYING

In order tu evalue role playing as a
method  of teaching industrial arts, it is
important to understand the role theory itsclf.
Role is defined g a pattern of behavior with
any dlistinctive -sqeiial position in the culture to
whith the gndividual helongs. Most roles
identify both nights and  dutics of that
particular social position. Roles cannot exist
outside relationships with others and they are
usually complementary and reciprocal. The
behaviors inherent in each role serve to make
social interaction an orderly and reliable
process. Roles serve to fix responsibility and
outline aceepted codes of aetion in human
contact wisdations.

Yith thiis background of the role theory,
whatageplicatwn: ean be made to industrial arts
education® iin  essence, the whole of the
cducatiomal:proeess is concerned with the way
the indiviiduahplays his roles in life, how he fits
his variowsmates and how these roles satisfy his

needs. Whmatrmore useful technique eould be:

found .tosdirelp the child or adult adapt to
cultural zand . technologieal role expectations
than ‘totproside hira with opportunities to try
oul various roles while minimizing the risks
involved mithis exploration.

To define role-piaying as a teaching aid—it
is an instructionai technique whose aim is to
inerease understanding o human natuie in the
man-man, man-scicnce and man-technology
counfrontations explored i industrial arts. It
tends to cultivate an appreciation of. why
people act as they do; it secks to provide insight
into human rclations problems and serves to
bring about changes in attitudes and behavior.
It is reality praclice—praetice in decision
making and problemn solving with consequences.

The problem of introducing role-playing
into the industrial arts laboratory demands very
careful preparation or the method falls flat. The
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steps nccessary to insure success include a
4-step system of organization as follows:

1. PLAN-—the teacher seleets, or guides, in
the choice of the problem to be explored, but
then takes a nondireetive role in the enaetment.

2, ACCLIMATE~the proper atmosphere
for exploration is created in the presentation of
the problem—often through a story or case
study. The students nced to learn:that it is safe
to explore the situation suggested in the story
or casc study. The teaeher’s attitude must get
through to the youth or adult as understanding
and very objeetive.

3. ENACTMENT—the students actually
work, or “play,” through the situation
presented in the introduction by exploring all
the alternatives and possible behaviors,
expressing whatever strong feclings are aroused.
The teehniques used in the enactment are many
and varied.

4. FEEDBACK—here a discussion using the
conference -method may take place on the
alternatives presented, with a study of the
relative merits of each.

Steps 3 and 4 may be rcpeated several
times, to lead to further generalizing.
- One of the unique facets of role-playing is

“the *“‘active partieipation in the situation”—the

ENACTMENT’ In the traditional elassroom the
student learns the right answers but often gains
fittle or no understanding, or capacity, to apply
them. Aetive participation, which involves a
person _ testing his own understanding of a
problem and trying new ways of solving i,

serves to make learning meaningful and useful.

However, participation could mean no more
than a lifetime of repeating the same mistakes
but for FEEDBACK, which interprets, for the
individual, how his own behavior appears to
others and how otiiers are affected by this
behavior. It helps an mdmdual to ldentlfy his
own “blind spots.”

Referring back to the step in thc
organizational plan called the
ENACTMENT-there are many techniques

whieh can be used to insure participation and
spontaneity. Sometimes, with older groups,
script outlines are necessary in the beginning to
help the participants to get across ideas. To
ensure involvement of the whole class, those
who are watching the enactment must be
carcfully briefed as to what to look for.

Sequential role-playii. is a technique
wherein serveral people take the “authority”
role in turn—enhaneing understanding of the
problems involved.

Role reversal is when two players assume
roles and later switeh these roles.

Interrupted role-playing is used in
conjunction with FEEDBACK--a scene is

played, -then discussed, then replaved in a-

different light.

Open-ended role-playing lets each
individual work out a final decision.

Small unit role-playing is when a large
group is divided into small groups each earrying
out role cnactment individually.

CASE STUDY

William James, a great teacher ol-

philosophy at Harvard made a distinetion
between people who are “tough minded” and
people who are “‘tender minded.” By tough
minded he meant pcople who have the zest to
tackle hard problems. They dare to wrest useful
truth from stubborn new facts.

Edwin F. Gay, the first Dean of the
Harvard Business School was such a tough

minded person. [n 1908 the “Problem Method”
as it was called then, was introduced at that
school. Thus the. “case method” of human
relations was born. Like anything else this
teaching method had its growing pains. Only.
business law was taught for twelve years by this
method. Then other courses ‘were added and

‘slowly the method spread. The main problem
during this time was the lack of material '

suitable for the yse in this m_ethod.

What is the Case Method?

Donald R. Schocn and Philip A, Spraguc
try to answer this’ questlon Their definition
reads as follows: “In a broad sense we can
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define it by contrast with the so-called leeture
method. Instead of textbooks, the ease method
uses deseriptions of specifie business situations.
Instead of giving lectures, the teacher under the

- eas¢ method leads a discussion of these husiness

situations. In other words real life problems are
presented 1o the stndents for discussion and
analysis.” Forthis reason one ¢an sec that the
method cannot be tanght in a rigid way.

Depending on the material, the instruetor
might presenl a case, ask a few leading
questions and let the elass carry on the
discussion. This might happen if there are more
than one solution to a case. '

i on the other hand there s a
predetermined end, the instruetor has then the
problem of reaching this end. lle must draw
from the participants in finding that solution.

These two approaches are called the
dircetive and non-directive approach.

There is also a combination of both. Here
graduatlly agrecement lo major issucs and
significant problems emerge. The teacher will
permit only discussions that will help to reach
these agreements.

The students should have the opportunity
1o study the case independently before it is
presented and discussed in elass. According to
Pigors and Pigors the teacher can help the
stndents get off to a good start by showing
himself in his true character, that is, as an
ignorant man thinking, showing interest in and

respect for what other people can contribute

and ask productive questions.

“We can sec that the case method is a
stndent participation method and student
dominated. The teacher should play a minor
role during disenssion of a case. However he
should be well prepared to answer questions

that might follow when various ideas are

brought up by thestudents. The teacher should
also see that he keeps a ecrtain order when
presenting a casc. He should take the following
steps: '

1. Outline of the situation.
2. Statement of the problem.

3. l-',xplm:ali(m for solution
4. Selection of the best solution.
5. Summary.

The student will soon find out that
the facts ¢f real situations are very complex and
no two individual persons pereeive a case in the
same way. The student thus must be willing to
examine and re-examine the facts. He must be
able to think clearly and willing to learn. He

should be able to turn ideas into questions that .

will be productive. for investigation. The
student should recognize what he does not
know and ask questions that draw the missing
knowledge from other minds. lle must have the
skill to appraisc, test and usc the ideas which he
picks up.

What are the advantages of the case method?

1. ©  The method is a very favorable learning .

situation becausc it is very motivating.

2. The student takes part in the discussion
and does not play a passive role.

3. The student must think and go beyond
his own environment to get solutions.

4, The student ledrns to sort ideas and
data.

5. The student learns to speak fr(,cly and is .

able to express his idcas.
6. Under the case method,a student learns
quncly the meaning of languagc in the sub]ecl

7. The . student i5 better prcparull for

practical life because he has studied real life
situations by the cas¢ method.

What are the disadvantages of the casc method?

1. No matter how. realistic a casc is
presented it eaunot be duplicated. The 100
percent  correct picture gives only life
cxperience of the casc. '

2. The case method is not the best way in
teaching methodology such as aceounting,
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slatistics, and other such subjeets. The case
method implics the existenee of a problem.
Concepts, and information for above subjects as
a case is very hard to transmit to the learner.

3. Il a case is handled poorly by the
instructor it might be boring or frustrating to
the student who secks truth in traditional
manner.

4. Like in any other teaching method,
interest must be built up from time to time.
l

3. Cvaluation of students is difficult. The
instructor has to keep a record of cach class
period and participants in the discussion. Any
non-participants over a time have to he drawn
into more aclive participation. The instructor
might even have Lo introduce a call list.

In conclusion some points should be
brought out. The size of the class should not be
too big but should have a fair size (10 to 20).
A certain understanding is usually n(-(‘dcd to
solve the cases.

To reach the objective of the course the
material has to be planned carefully and well in
advance. Good case material is sometimes not
available and'(.:xpnricncc is needed Lo compose a
casc. Too many variables are involved that can
make a casc a failure. :

The world has hecome more and more
complex under the impaet of science and
technology. It has become a necessity for the
teacher to seck new ways and use new methods
that have already been suceessful in providing a
learning cnvironment to a socicty that wants to
be cducated. The case method is one that hag
been tried for years and should be uscﬂ as a
method because it has been very sausfactory
for thL purposc of education.

j.l.T.——jOB INSTRUCTOR TRAINING

1. Definition ‘

‘J.I.T. is a training program designed for
operating equipment  that  requires  short
training time. This mcthod is recomended for

student  leaders, student  foremen  and
manager-teachers on how to instruct properly
on the job. The term “leader or foreman™ here
meaning anyone in charge of students or who
dircets the learning situation of other students.

2 Advantages of J.LT.
Consistent use of a scientific instruction
technique will help the teacher-manager achieve

an efficient operation with minimum effort
by:

(a) Reducing waste of time and material.

(b) Inereasing the quantity and improving
the quality of the work.

(¢) Avoiding unnecessary  cerrors  and
improving morale.

(d) Reducing safety hazards.

Competenee as a good training man is one -

of the lcading qualities of a good
teacher-manager.

3. When May J.LT. Be Used?
This skill is necessary:
(a) Fer instructing new students.

(b) When directing students, issuing an
order, putling over an idca when correeting a
student.

(c) When initiating ‘new techniques or
opening new activities in the laboratory, or in
any situation where immnediate on-the-job
training would be helpful.

4. The J.I.T. Method— Cumpared lo
Previous Approaches '

Training of students is normally carried
out in on¢ of two ways—training on the job in
the Iaboratory, or by formal off the job training
out of the laboratory. Trainii:g on the job is
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most often used where a particular person is
required to do a specific job. Much training in
the past has been by-accident and good iuck.
Students have been placed in areas and left to
learn. Gradually they learned, but it was usually
expensive. Learning by mistakes resulted in
much work to rectify, waste, higher accident
rates, frequent delays and poor learning.

By contrast, the J.L.T. method is founded
on these fundamentals:

(a) The teacher-manager organizes the job
or activity before starting to instruct or asking a
student leader to instruct.

(b) Students are instructed in what is
expected of them.

(c) Each learner is shown the importénce
of hig part in the process.

(d) All students are mstructed one stage at
a time and required to prove thelr
understanding.

(¢) There is a thorough foilow-up of what
is learned.

(f) There is a “check and recheck,” to be
gure the job is done as instructed.

(g) The method has “nght the first time,”

as a basic aim.
5. Basic J.I.T. Method
I Getting Ready to Instruct:

(a) Preparing a time table.

(b) Preparing an instruction outline.

(c) Preparing equipment.
(d) Preparing the work place.
II.  How to Instruct:

Step 1. Prepare the student.

Step 2. Do the job yourself.
Step 3. Have the student do the job.
Step 4. Follow-up.

6. Job Instruction Training

The on-the-job instruction is usually given
to first line workers by supervisors employing
the methods taught in the Job Instructor
Training course and can be used with equal
success in industrial arts laboratories.

7. Specific Advantages of J LT.

- The Student becomes more accurate and
learns more efficiently.

- Different levels of students are
accommodated.

- The student is prepared to move to other
activities and starts to learn by the discovery of
methods.

- A trained student requires less constant
and detailed supervision.

. Good habits are inculcated.

- Good training will often provide
students who can act as substitutes when the
teacher is busy elsewhere in the laboratory.

- J.LT. will teach students to recognize
more easily and to give special attentlon to
unusual cases.

- Training fulfills a moral obligation to
_develop all students.

- Training promotes co-operation and
teamwork.

-Training minimizes the difficulties caused
by drop-outs.

- Training of others frees the instructor g0
that he may use other methods in other areas.
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- Training preserves the advantages of past
experience, '

- - An attempt at J.LT. traiaing enables you
to find out sooner whether the student is suited
to do more demanding jobs.

- Definite training develops students much
more rapidly than the trial-and-error methods
of letting them find out for themselves.

- Training gives a better basis on which the
student may exercise his judgment.

- In the process of training, the instructor
can learn a great deal about the capacity of the
students.

- Trained students take more interest in

their work.

8. General Aim and Plan of J.I.T.
" The general aim of J.I.T. is the following:

Complete understanding,
To get a job dore correctly,
Safely, quickly, and cons?:ientiously.

!

The general plan is: ' l

The immediate task is to make a trining

time table for your unit. That will tell you who -

needs training on which job and by what date.
The next requirement is to make instruction
outlines of the jobs or topics where training is
necessary. Finally, the “How to Instruct” plan
is used in its entirety when giving instruction
aqd watching the learner’s reaction. :

9. Some Considerations . of the Learning
Process 5

1. Value of sense impresafons.

In presenting information, the value

" of cach sense in the learning process should be

considered

Sense % Absorbed by the Sense

Sight | . 87.0%
Hearing . 7.0%
Smell 3.5%
Touch 1.5%
Taste | 1.0%

2. Limitations of telling.

Telling alone is not a very useful

- instructional method when the objective is to

learn new skills. Many processes are difficult tc
describe in words, and seem more complicated
when described. '

3. Limitations of showing.

Showing with ihe actual  tools .and

‘equipment which the student will use on the

job is most desirable. However, even when
seeing a job from the proper angle, most people

don’t get it. Many motions are hard to copy, .

tricky points.are usually missed.

- 10. General Job Instruction Training

Outline
I Getting B;eady to Instruct:
1. Prepare the training time table.

- Decide how much skill you expect
the student to have within a specified time.

2. Prepare an instruction outline.
- Breakdown the job.

- List the-hnpértant. stebs.

- Picl’c‘out the key points. *

- Note all possible hazards.
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3. Prepare the equipment.

~Have everything ready.

kS

- Provide the right equipment, tools,
and materials. :

- Provide supplies, sufficieni to do
the job.

4. Prepare the work plaee.
- Have everything properly arranged.

_ - Just as the student will be expected
to keep it.

Il. How to Instruct:
Step 1. Prepare the _Stu;ient
- Put him at ease.
_ - State the job. Give it a name.

- Find out what he already
knows abdut the job.

- Get him interested in learning
& the job.

- Place him in eorreet position
to observe the job.

Step 2. Do the job yourself.
- Tell + show + illustrate.
- One important step at a time.

- Stress each key point,

emphasize hazards.
- Give reasons “why.”
- No more than he ean master.
&) ' - Do job again having him tell

E MC you what lo do.

Aruitoxt provided by Eic:

- Make sure he understands.
Step 3. Have him do the job.

- If a hazard is involve, have him
tell you what he is going to do befere he does
it. '

- Correct any errors instantly.

- Have him do the joli again

explaining what he is doing and why he is doing
it. ‘ »

- Question what, where, when,

why, how and who. -

- Continue until you know he

knows.
Step 4. Follow-up.

- Put him on his own.

- Désighate to whom he goes for
help.

Cheek frequently and encourage
questions. '

) . Taper off *c normal

instruetion. ’
11. General J.L.T. Rule:

Unti! the learner has learned,

The instructor has not taught.
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COMPUTER AIDED INSTRUCTION

I' INTRODUCTION

The computer is assuming.an increasingly
important role in our society. One can kardly
look around _without sceing some of its
applications.

|

From the computer’s 'Léarly conception,
industry and government recognized its value
and made wise use of it. They have used the
computer for everything from automation to
information retrieval systems.

Unfortunately, education has not kept up
with this trend. Only in recent years has it seen
its way clear to use computers to do school
administrative and accounting tasks. This was
the beginning for many useful and cxciting
applications of the computer in education.

One of these applications is the use of the
computer for instruction. Although teaching
machines have becn in use since the early
1920’s, they have had little acceptance because
of certain lirnitations. The unique capabilities
of the computer may greatly reduce these

limitations, making a teaching machine which is

very similar to the teacher himself. )

However, before we can discuss
compaterized teachmg systems, we must bring
about a better understanding of computers
themselves.

BASIC COMPUTER THEORY, .

Simply said, a computer is a machine-

which handles information and solves problems
with amazing speed. It handles all information
in the form of numbers. It solves problems
dealing with words by first changing them to
numbers.

Computers can be classifed into two types
according to the way they work.

DIGITAL COMPUTERS

Digital computers solve problems by
counting. When a child counts on his fingers he

4

is functioning in much the same way as a digital

computer. The early Chinese abacus and the
cash register are also fine examples of simple
digital - computers. The advantage of the
electronic digital computer is that it can
perform the arithmetic functions in a
continuous operation and at extremely high
rates of speed.

ANALGG COMPUTERS

Analog computers solve problems by

analogy. They are designed so that they develop -

a physical likeness of the problem to be solved.

thermometer is an analog computer because
it indicates the temperature in terms of the
height of the mercury in a glass tube. Another
good.example is a speedometer. Thus the faster
the wheels of the car turn, the faster the gears
of the speedometer revolve, resulting in a faster
indicated speed.

PARTS OF A COMPUTER SYSTEM

Most general purposé computers consist of
five major sections as shown in figure 1. The
sections are: (1) The input which sends data
and information to the memory. (2) The
memory unit stores the data making it available
at a later time. (3) The control section acts as a
coordinator or switch between the memory and
the arithmetic units. (4) The arithmetic unit
performs calculations with “the data received
from the memory, as directed by the control
unit. (5) The output records the finished
information and delivers it to the computer
operator in a useable form. Usually cach of
these sections is made up of a piece of
machinery.

Input Equipment

The input section rcceives the program,
which is a special language used to
communicate with the computer, and transmits
it to the control section. There are several types
of input devices. These include: punch cards,
magnetic ink, magnetic tape or disk, paper tape

typewriter, cathode ray tube (light pen), optlcal

scanners and voice.
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‘of doing

PROGRAM

L

INPUT-

Parts of a

simple Computer
System.

L

CONTRO

STORAGE l(
(Memory)

T 1

(Arithmetic)

PROCESSING

1

L

OUTPUT

" Control

The control section is a rather
sophisticated elcctronic device which is capable
of doing extremely fast switching an and
monitoring of the entire computer system.

The control section is a rather
sophisticated electronic device which is capable
extremcly fast switching and
monitoring of the entirc computer system.

Arithmetic Section

This section is another complex piece of
machinery. It receives the information from

memory and stores it temporarily in its own

intcrnal storage device. Then it performs the
mathematical computations ‘and returns the
information to memory or to the output.
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Memory Section .

Computer memory devices usually consist
of magnetic equipment such as tape, disks, or
corcs which are capable of holding thousands of
pieces of information for long periods of time.

Output Equfpmcnt

As with the input, output cquipment for
computers can be in many forms. They are:
punch cards, magnetic tape, paper tapc,
typewriters, cathode ray tubes and plotters.
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I GENERAL DESCRIPTION OF THE IBM |

1500 INSTRUCTIONAL SYSTEM AT THE
UNIVERSITY OF ALBERTA

During the past vear a number of
television programs have presented a series of
documentarics on the application of computers
for teaching purposcs. The IBM 1500 System is
a computing system specifically designed for
the purpose of instructing students, The degree
to which the system can handle various kinds of
subjcct matter, and various kinds of students is
primarily a function of how the course author
designs his teaching program. The system is
capable of:

g YI: . a
‘ %‘ffﬁ\i\h‘; ;
. )

(a) presenting textual material on a display
screcn (cathode ray) at a rate determined by
the learner and/or by the author,

- (b) associating with cach key. of a
typewriter keyboard special characters such as
might be required for a foreign language course,

(c) presenting line drawings on the display
screc, ‘

. (d) accepting responses from the student
via the kecyboard or by use of a light pen
pointed at a lighted arca of the screen,

‘designed  specifically for instructing students

(¢) presenting within the context of a
course, black and white or colored
photographs,

(f) answer analysis, and corrcctive action’
depending upon the response given by the
student, ic., the course can be designed to
-udividualize the teaching approach for given
groups of students, and  °~

(8) storage and retricval of performance

records for purposes of evaluating the course -

matcrial and student progress.

The Enteiék Corporation has documented .
over' 250 instructional programs which are

using a computer. A wide range of courses have
becn constructed by some institutions in the
United Statcs. In particular, we would note that
such topics as- forcign language instruction,
mathematics, reading, electronics, physics,
chemistry, -medical patient managcment
problems, cardiology courses, and many others
have alrcady been prepared. o

III. THE COMPUTER, THE TERMINALS,
AND THE PROGRAMMING LANGUAGES

The IBM 1500 Instructional System which
ie located on the ninth floor of the Education
Building at the University of Alberta in
Edmonton is a computer system specifically

. designed for computer-assisted-instructional

usc. {t has as its base computer the IBM 1130
Computing System with 65,000 characters of’
corc memory and about five million characters
of onlinc disc storage. The system has been

‘cxpanded, by additional equipment and

programming design, to allow up to thirty-two
student lcarning stations to ‘time sharc’ the

- computing capability of the IBM 1130,
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The system presently has cightcen student
terminals. Each terminal can consist of any
combination of a cathode-ray display screen
and kcyboard, a typewriter, a light pen, an
image projector, and cvenfually an
audio/play/record unit. Currently, sixtcen
terminals are composcd of a cathode ray scrcen
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and keyboard, a light pen, and an image
projector, Two terminals are of the typewriter

type. Delivery of the complementary audio
units is also expeeted in the very near future.
All eomponents of the student station need not
neeessarily be used by a given course, but it is
possﬂ)le to mlcgrate their use as, the instructor
desires. ,
tach student may progress at his own rate
through a course without his rate affecting the
position of the other students taking the same
or different courses at the same time.

Two programming languages are normally
used with the IBM 1500 Instructional System.

Coursewriter II facilitates presentation  of
instruetionzl material and questions as in a

‘tutor-student’ relationship? The Mathematieal
Algorithin  Translator (MAT) faeilitates
primarily eomputational interaction between
student and the eomputer thus providing a

.powerful tool for problemn solving -and

mathematieal experimentation. It is based on
the Iverson system of mathematieal notation.

i

"IV SUGGESTED UTILIZATION OF THE

SYSTEM
EXISTING COURSE INSTRUCTION

During the summer of 1968, Edueational
Psyehology 502 was placed on the system.
Approxinately three hours of student learning
time was made available in addition to
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extensive use of the system in its ealeulating
mode.

1t is suggested that initially, courses which
contain relatively fixed material which an
instructor hae already carcfully outlined in his
notes, be placed on the computer. Since a
considerable time is required to document the
course material for purposes of programming, it
is suggested that the instructor seleet a small
unit of saterial to begin with until he gains
confidence in the use of the system.

Course material * which requires special
drawings, . (c.g., clectronie symbols, flow
diagrams, or any other type of line drawings)
arc casily aceommodated. Similarly, for foreign
language instruetion the instructor may define
his own set of characters to he used for the
course. For example; if a Russian character set
is required, it ean be designed and implemented
relatively simply.

Photographs which do not lend themselves
to line drawings on the display screcn ean he
photographed on  35mm  dlides and then
rephotographed to Lomm film for viewing
under program eontrol. FFor example, a chest
X-ray (which eannot be presented as a line
drawing) would lend itself to film projector
display.

The age groups for whieh the system can
be used depends primarily upon the versatility
of the aulhor and his understanding of the
learning processes and motor skills of the

learner. The ritinimum motor skill required of
J
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the young student is the ability to point the
light pen. The ‘target’ arca is defined by the

author. Thus, for handicapped children large

targets may be defined, wherecas for adults a
small ‘target’ is best suited.

The system can easily be programmed to -

present the learner with a ‘responsive’ type
learning situation in which the material being
covered flows in a logical fashion as it would in
the classroom. In contrast a number of
programmers have already programmed learning
situations around the ‘simulation’ paradigm.
For example, an ammeter, g voltage source, and

" a resistance can be illustrdted on the display
screcn. The student explores Ohm’s Law by

varying one or two of the parameters. Similarly,
a number of ‘decision” problems have becn
programmed. Thesc problems simulate a
medical paticnt'management problem in which
the student carries out a' medical history,
physical examiination, laboratory tests, and
therapy for a hypothetical paticnt.

A little creativity on the part of the
instructor and programmer can produce
fascinating approaches to the presentation of
any subject matter.

V. RESEARCH POTENTIAL 2F THE
SYSTEM ‘

Since computer-assisted-instruction is still
new in the educational field, the full rescarch
potential of the Sysiem lias yet to be roalized.
Previous rescarch has been devoted to the usc
of simplc mechanical teaching machines. As a
result the pedagogical approach has been
primarily ‘Skinncrian.’ Since the Instructional
System is vastly morc flexible than a teaching
machine, the researcher is frec to use many
other strategies.

1. INDIVIDUALIZATION: At the
moment little is known concerning the
rclationship between lcarner characteristics and
thc optimum instructional strategy which
should be used. This may now be studied.

2 INSTRUCTIONAL THEORY: Because

the system can be programmed to handle a
wide variety of instructional approachcs, and

because of its ability to storc all responses made
by the student, the testing of various
instructional theories becomes open to more

"precisc investigation.

3. SPECIAL -APPLICATION: There
appears to be numerous areas of application
which can now be investigated. For example,
little is known of the usefulness of this system
with groups having spccial learning problems,
such as the mentally handicapped, the very
bright, the under-privileged, and - the illiterate
adult. '

4. _THE PROGRAMMING LANGUAGES:

Research could be undertaken_in the area gf -~ "

relating - .the language of the system to the
educational proccdures used by instructors.

VI PREPARING COURSE MATERIAL FOR
THE SYSTEM

A primary consideration is that thc uscr
decides preciscly what he wishes to have the
system do for him. From an instructor’s point
of view, hc must know exactly what his
objectives are, what subjecct matter is to be
uscd, what conccpts the student should possess
before he encounters the ncw. material, what
methods or strategies of presenting the material
arc to be used, how the subjcct matter is to be
sequenced, what behavior on the part of the
student indicates the necd for remedial work,
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and what bchayi’& indicates mastery of the
material. Thesi points are consistent with most
ideas goversiing good teaching whether it be in
the cla’sz;foom or with the assistance of a
computer. _ o

g

1. OBJECTIVES: In the context of a given unit
of subject matter the instructor should ask
himself exactly what behavior he wishes his
students to exhibit when they have mastered
his material. It is very desirable that these
objectives be stated in behavioral terms in order
that they may be observed and, thus, lend
themselves to some type - of evaluation. The
objectives are also, of course, directly related to
the design of the testing instrument used to
evaluate the competence of the student when
he is finished.

In order that the instructor not lose sight
of his objectives, it is suggested that these be
noted in point form to the design of the course

material. These objectives should be explicit

and amenable to quantitative analysis
permitting the instructor to answer the very
important question, “Did the student learn
what was intended?”

2. THE SUBJECT MATTER: Our suggestion
here is that an instructor first prepare a topical
outline of the most important concepts and
sub-concepts he wishes to teach. This should
also include concepts which are prerequisite to
the new material to be taught. Finally, for each

,
;
/

// topic or concept (including the prerequisite

concepts) a method of evaluation should be
noted.

The course should be divided into a
number of ‘modules’ or units. These ‘modules’
expand upon the concepts of the topical
outline. Consideration should be givén to the
following in each module:

(a) - Anintroduetion to the concept,

(b) an indication of the prerequisite knowledges
and skills required of the student,

(c) a pretest of the knowledge and skills the
student requires in order to proceed with the
new material,

(d) -an organization or strategy for presenting
the new material noting:

i what text is to appear on the display
screen '

ii what photographs are required

iii what type of response is to be
requested from the student, i.e., keyboard or
light pen :

v what specific responses are to be
considered- correct, and ‘which are definitely
incorrect.

(This latter section is similar to the
preparation of a lesson for a television
production. However, it is more detailed in that
the instructor must anticipate and plan for
individual student participation.) .

(e) a post-test should be pr(;pared to evaluate

the degree to which the objectives have been

met. Care should be taken that this does not
degenerate into the testing of simple facts,
unless this is one of the objectives of the
course. Consideration should be. given to
determining whether certain sections of the
material should be presented again, or whether
additional remedial material is required.
Instructors -should: avoid si mply
transferring their lecture notes to the display
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screen. In preparing subject matter, the
instructor should consider himself directly
faced by the student in a tutorial mode. His
subject matter should then be, in effect, a
simulation of an actual teacher-student
interaction.

VI FACTS ABOUT THE EQUIPMENT

USEFUL TO THE AUTHOR

Sometimes authors have misconceptions
about the system and plan course modules
assuming terminal characteristics which do not
exist. The following are considerations the
author should keep in mind while planning his
course modules: _ '

THE DISPLAY SCREEN. The display screen
can hold a maximum of sixteen lines of text.
When subscripts or superscripts are used an
additional half line is used. A maximum of
forty characters may be displayed in any line.

B A

LINE DRAWINGS. Line drawings are
constructed on the scieen by the successive
display of small rectangular picturc-units called
‘graphics.” Such a graphic occupies an area
equivalent to three characters high and two
characters wide.

CHARACTERS. For display of English text a

" ‘standard system dictionary’ exists. In addition

when special character sets are required, as for
example, a Russian character set or a shorthand
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character set, these may be designed . and
associatz4 with specific keys of the keyboard.

LIGHT PEN. The light pen is sensitive to light

and not a light source. Therefore, portions of -

the r:mlay screen to which the student is to
po.». -:;ast contain a character or some other

illuminzted text or drawing. The pen cannot be

used tc point to a photograph on the image
projector.

IMAGE PROJECTOR. The image projector can
hold over a thousand 16mm photographs in
color or black and white. Photographs may be
accessed randomly. The procedure which is
currently in use for having pictures made

available for use with the” computer is as -

follows:
- (a) select the material you wish to present
to the student
(b) have the material photographed on
35mm slides ' _
(c) number and arrange for reproduction

- to 16mm, :

Consultations with a professional photographer
is suggested before an author begins his

photography.

COMPUTER STORAGE. All course materials is
stored on magnetic discs when it is to be used
by the System. Each disc is worth about

- $100.00 and will hold approximately one’

million characters of text' and computer
instructions. A maximum of four discs
containing ,"course material and computer
instruction can be accessed by the system at
one time. Valuable course material should also
be punched on cards for ‘safety-backup.’

VIII. LEARNING STRATEGIES vs
PRGGRAMMING CAPABILITIES

Course material is programmed using the-
language called Coursewriter II. The nature of
this language, to some extent, defines the limits
within which learning strategies . may be
programmed. The following are some of the
Coursewriter II characteristics which are
relevant to the job of the author.
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USING THE DISPLAY SCREEN

1. Each time material is displaved on the
screen a ‘display text’ instruction is used. The
text to-be displayed is part of the computer
instruction. Thercfore, it is not possible to tell
the computer to display the text stored in some
mcmory location of the computer.

2. When the screen becomes full {urther

display of text can be made to start at the top”
of the screen.

3.  The author should provide sufficient
timec for a student to read and study a
particular screen display. Appropriatc pauscs
can be made beforc new text is presented. The
pauses are timed to one tenth of a second

4. The whole scrcen or a portion of the

_screen may be erased. A clutered sereen can be

as distracting as a cluttered blackboard. In the
classroom special attcntion-getting techniques
arc uscd unconsciously by the instructor, ‘i.c.,
pointing to' a portion of the blackboard,
underlining, circling important material, cte.
Similar techniques must be anticipated and
planned for presentation on the screen.

5. It is possible to producc animated screen
displays. However, it is suggested that such

displays not be planned for until the author is

fully conversant with the' various system
considerations that must be taken into account.

REQUESTING RESPONSES

1. A student may be requested to give a
responsc using keyboard or the light pen. Both
types of response modes permit the use of time
paramcters, i.e., a time indicating how long the
computer should wait for the response from the
student. If this time is cxceeded the author may
provide for special action to be taken. If the
student responds within the specified time,
usually the author will wish to determine the
acceptability of the response.

2. The author will wish to specify the sizc of
the lighted arca to be used according to the
motor coordination of the student.

3. When a keyboard response is requested, the
computcer instruction may contain a paramncter
indicating how many characters are to be
accepted. If the student types in the number of

characters indicated, the computer continues
immediately with the course, scquence. This is |
true even if the student attempts to type more

than thc number of characters speeified. If
fewer characters are typed, then the student
will liave to let the computer know he has
finished typing.

ANSWER ANALYSIS

1. Coursewriter Il language permits the use
of procedurcs for identifying the acceptable
answers. The author, however, must be
prepared to define all the answers which he
wishes to be accepted as correet, in addition Lo
those he wishes to be considered incorrect. 1f
all characters of an anticipated corrcet answer
of wrong answer ar¢ not to be used for
analyzing the inconiing response, those
characters which arc to be used must be
specificd.

2. The analysis of answers is not casy when
several words, a phrase, or a sentence is given
by the student. Special computer programs
called ‘functions’ arc available to assist with the
more complicatcd response analyses. The
author should consult a ‘Function Guide’
beforc cmbarking on the usc of complex answer
analysis sequenccs.
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PERT-THE NETWORK-BASED APPROACH TO CURRICULUM DEVELOPMIENT

INTRODUCTION

Curricula by nature is preseriptive. Objectives are set forth which are intended to be
implemented in the classroom. Too frequently there is a tendeney, however, to lose sight of the
whole due o fragmentation.

The teacher in the multigraded country classroom had an edge on her present day
counterparts. The teacher in the small school was able to organize the eurricnlum content so that
cach discipline reinforced the others. The possibility existed, under those rather trying conditions,
for learning to take place on an integrated front and toward a common goal,

Current trends depart from the ideal sitnation with enrricula independently developed for a
nlmlliplicily of disciplines. While tie content may be aimed at desirable, though vague, objectives,
the meaningfulness to the stirdent is lost because he is nnable to grasp the total plan.

What is needed is some method of coordinating and integrating an educational program so
that all of the members of the instructional staff can function as a Lteaching team, cach making
purposcful steps toward achicvement of the total plan.

To develop a enrriculum for a program requires a mumber of well formnlated decisions,
Implementation of the curriculum requires still more decisions. Faeh decision alters the total
structure of the cducational program. The problem is one of predicting the impact of the decision
and optimizing the ontcome. ‘

Before launching into a possible solution to the problem it will be advantageous to ook at
the criteria for good decision making, ,

Ideally the decision making proeess should resalt in the optimmm solntion. Simon has noted
decision makers are frequently unable to gather all of the relevant information and are often
unable to handle all of the information that is available. Rather than-optimizing, the lendency of
decision makers is towards adoption of a solution that is “satisfactory.” lle suggests a good
decision is derived in three stages; finding the occasion for decision making, finding possible
courses of action, and choosing among the possible courses of aetion.

The manner in which deeisions are made presents factors for consideration. Decisions made at
the lowest level of the organizational structure tend to be the most casily implemented since in a
sense the decision makers arc committed 1o a point of view—a point supported by Leon Festinger.
Observers of the decision making process contend that group decisions are of a higher quality than
individual’s decisions. The exception oceurs when the individual decision inaker is an expert in the
arca of concern. It is casy 1o conclude from the forcgoing that an ideal decision might be one

representing the coneensus of a group of experts. The remainder of the deseription of this method
is based on the premise that teachers make up such a group of ¢xperts,

Two points can now be made about the decision makers,

l. The decision makers must be competent in the area under consideration.
2. The decision maker must have responsibility for aetion in the arca of concern,

Managers of industrial enterprises were for a long time plaguced by a lack of adequate deeision
making data. Two information gathering systemns were developed in 1957, E, 1. Dupont de
Nemours developed a plan known as the Critical Path. Method or CPM and the U.S. Navy
developed a plan known as Program Evaluation Review Technique (PERT). Both systems provided
the long sought means of reflecting the interrelatedness of the multiplicity of small tasks making
up projects of the magnitude of some handled by NASA and the Department of Defence. It is a
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combination of these two systems that I will attempt, in the following discussi.on, to relate to

curriculum development. : )
Elements of the system are simple; a balloon which is referred to as an event and an arrcs

representing an activity. Togcther these elements are able to reflect a complex task with a

multiplicity of interdependencies as shown in Figure 1.

Figure 1. Network structure

Figure 2 identifies the relationships which exist between elements of the network.

02

_ .Conduct -
, Start lesson Lesson. Start lesson
§———— on energy - . —5> on forze
pot. & kin. 2 Tine
Units
_ Predecessor Activity Successor
! ‘Event . Event

\.

Figure 2, Network elemenés

In preparing networks certain criteria must be observed. Arrowheads on activity lincs
represent constraints imposed by predecessor events. Arrowheads leaving an event represent
constraints imposed on successor events, With the exception of the start and end events of a
network, all events have hoth predecessor and successor events.

o steps.

ERIC

Aruitoxt provided by Eic:

Development of curriculum networks is best handled as a sequence of carefully integrated
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The first step involves development of a Course Breakdown Structurc as shown in Figure 3.
Working as a team, a group of teachers and administrators agrees on the assignment of teaching
responsibilities for each of the requisite course objectives. The Course Breakdown Structure
serves two purposes. First, it results in a list of specific objectives to be met by each member
of the tcaching team, and secondly, it climinates redundancy since only one person is responsi-
ble for developing a specific concept. ' : '

Dept, Dept, Dept, Deptthwﬂﬁépto
A © B C D E
Objective 1 . v
Objective 2 e
Objective 3 =
Objective 4 —
i Objective 5 —
B Objective 6 s
Objective 7 e
. — | / T —
=~ .\‘__//l '

<
i

Figure 3. Course Breakdown Structure

In the second step the individual teacher’s each translate their set of overall objectives into a
list of specific course objcctives as shown in Figure 4a. Miller recommends direct tranglation from
the chart in Figure 4a to a network structure as shown in Figure 4b. By carefully connecting the
events together the interrelatedness of the tasks reveals itself in an integrated stnicture. For a
network representing a year of activity there should be 40-60 events. Based on an average of three
lessons per event, this would constitute a full year of work.

The third step requires each teacher to actually estimate the length of time each activity will
require, and further to insure that the total estimated time does not exceed the time available
during the teaching year. . ' ) : ' o
| The time estimating procedure is simple. For those activities which are unlikely to have

‘variability due to student differences, simply indicate the expected time for activity completion.

‘Where uncertainty enters in as a consideration, a three time estimate is required. The three times

are: the most optimistic time, the most pessimistic time, and the most likely time. The estimating
o criteria are as follows: )
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1. The most optimistic time (a) is the best time and has a probability of occurrence of 0.01.

2. The most. likely time (m) is the time estimated for the activity under normal classroom
conditions. '
3. The most pessimistic time (b) is the werst time lapse anticipated, barring acts of God. The

probability of time (b) occurring is 0.01. .
The expected activity to cach even (i, )is caleulated by means of the following formula:

. at4m+bhb
¢ 6 B ,
Since (b-a) represents the variance of the time estimates, 1/6 of the range represents an

approximation of onc standard deviation. The expected time ic represents the median of the time
estimates. A normal distribution may be expeeted to follow the enrve in Figure 5a. Practice
indicates that there is a greater likclihood of events occurring late than early, thercfore, the
selection of the most likely time (m) determines the shape of the distribution. The result is seen in
Figure 5b. In tnis light an cstimate of 2, 5, and 8 time units represents a poor estimate. It is much
more likely that the pessimistic time will deviate more widely from the most likely time than will
the most optimistic time. A more realistic time cstimate would be 4, 5, and 8 time units.

(5b) ‘ _— . (5a)

o £ o . 4
— — — Sy
~30 - /o RO 39 _3¢ 26 -le~ 0 /5 Ro Ig&

Probable distribution Normal distributior

The fourth step in the nctwork devclopment sequcnce requires that all of the teachers
involved in step one to meet again tr viev the structure which results when their individual
networksiare combined into a single unified structure. Arcas of mutual eoncern arc referred to as
interface arcas and special attention must be given te insuring that both tasks can be accomplished
in a time mutwnally agrecable. :

The total timc for a specific path to be accomplished can be calculated by adding all of the
expected times (tes) along all constraining paths. ‘

The interfacing of two networks is shown in Figure 6. This process is known as network
validation. Once the nctwork validation has been accomplished the nctworks arc essentially
complcte and a pitorial representation has becn devcloped which represents how the goals of a
course curriculum are to be realized. '

Further benefits, however, rem2in to bc derived from the networks. The first step in
_ i streamlining the networks is to number sequentially each event in the network. For ease of,
’ Q ‘dialogue between several areas it is desirable to assign a specific name or code to the network as a
'E MC .. whole. :
. T

[Ep—
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Figure 6. Network validation. The problem occurs when
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6 of Task 2 to such ar extent that the Critical
Path of Task 2 is shifted through Event 6.
Figures in parentheses represent the timing
after the interface of the two tasks.
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Since each event represents a body of knowledge ‘to Le prepared, it is possible to prepare
worksheets as a prelude to lesson development. A worksheet convenient for this purpose is shown
in Figure 7. A worksheet must be prepared for each event in the network. For interface events, the
worksheets should perhaps be prepared in committee.

-y

<
- i R
Laboratoiry Phase Year
Network code . Event No. '
Subject Number of lessons
Objectives to be achieved
{
Specific content area ' Remarks
¢ P’:
Me thods
References : ' Audio~-visual aids
. —
Figure 7. Development Worksheet
The final step comes with implementation v, the total plan. Completed lessc: ' be

marked off on the network as progress is made. New areas of study are reveal 1 to the teacher at a
glance. Event numbers on the networks provide a ready index to a lesson | an file. Target dates
for the completion of certain aspects of the course are available immediately. Planning for resource
material can be made well in advance. Perhaps the greatest benefit derived from the fact that
teachers know what is happening to their students in every other area of the school. If the initial
premise is true—teachers are the best judge of what is relevant to their-students—then the
completed plan should admirably serve both the teachers and their students.
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CRITICAL INCIDENT
General, Objectives -

Critica! incident performanec appraisal is
the critical " evaiuation " of cach individual
student’s performance on an assigned task. It ig
one of the key aspects of an effective student
cvaluation program. The suceess of the
appraisal, however, depends more on the
teacher-manager than on a specific program or
form. The primary purpose of this material,
therefore, is to help  the  appraiser (the
teacher-manager).

Appraisals may be used as a basjs for:

1. Providing a rccord of individual student
achievement,
© 2. Determining arcas where student

development may be most profitably applicd.

3. Determining individual students’ strong
points and how they may be better utilized,

4. Keeping individual students informed of

their performance on an assigned task and
motiviiing them toward greater
self-improvement. :

5. Determining interests and abilitics in an
activity arca.

6. Evaluating selcction and placement on
the matrices (previously described).

Sinee critical incident appraisal may bc

one mcthod mscd to se:ve these nceds, these
nceds shoul? be core ired in the development
of a student apyra program, and should be
ket in mind w0 s b appraisal is made. The
eritical sppraisai .o ranis are based un a form
‘v L2 completed by the teacher-manager. While
an effective appraisal can be made without the
use of a form, a good form:

1. Helps the teacher-manager organizc his
thoughts more quickly. ;

2. Seives as a cheek Jist of important items
to be covered. '

3. Provides a uniform approach for casy
comparison of individual students on similas
factors with similar standards,

Listed below are five of the more important
objectives considered in the devclopment of the
form.

l. The form should be COMPLETE,
covering all important aspects of performance
so it will serve all of the uses meationed above,

% It should be ORGANIZED in & simple
and (ogical manner o it may be easjly
understood and adminsscered.

3. All aspcets of%performancc to be

appraiscd should be CLEARLY DEFINED.

4. The form. should provide for
UNIFORMITY, yet he VERSATILE to mect
differcnces found among various assigned tasks
and students, :

3. It should be designed to MEET THE
NEEDS and uses for appraisals as mentioned
above.

Selection of Factors to be Appraised

i

" The selection of the factors to be used in
the appraisal is most important. A survey would
show some forms using as; few ‘as three broad
factors and others using as many as 40 or 50

factors. Forms with only a few factors provide

ittlc help to the teacher-manager, while those
with a large number of factors can be time
consuming and may be confusing due to lack of
organization and definition.

“An analysis of factors uged by a large
number—" of institutions in our productive
society for a variety of positions showed that
ncarly all factors can be classified into four
basic areas:
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1. RESULTS factors—~consider the actual
change in bchavior hile tasks were
accomplished.

2. METHODS factors—the activities
involved in getting the assigned task completed.

3. PERSONAL QUALITIES—the personal
characteristics  displayed by the individual
student.

4, KNOW-110W—the knowledge, skill,
attitudes, and ability posscssed by the
individnal student.

These four arcas, however, are rather broad and

are’ of little help toward making a thorough
appraisal. Each arca, therefore, has been broken
down ito a minimum number of scparate,
casily identifiable factors to provide a more
thorough guide for the teacher-manager.

"The outline which follows shows a rather
complete sct of factors and deseribes them very
bricfly. Obviously, the complete sct is not
necessary for cvery position OF assigned task.
Those factors which do _not.apply may be
ommitted when applicd to a specific group of
tasks. Thosc selected are defined in detail
appropriate for the tasks so that they may be
clearly understood and nniformly applied. The
factors with their defiritions scrve as a check
list of points to be considered in the appraisal.

Some /. dvantages of the Qutline

1. The cntline approach j. ovides for a
complete, simple and organized coverage of the
things to be appraised. It ficlps to show
relationships between the factors which make
them more meaningful.

2. The cutline suggests the order in which
the factors arc t¢ be appraised. RESULTS are
reviewed first to cstablish what has been
accomplished, a -primary consideration for any
iask. The review of METHODS, sccond, is an
analysis of how and why results were or werc

~..not achieved. The review of PERSCNAL
QUALITIES is a third analysis of both results

and methods in terms of the personal clement.
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3. The KNOW.HOW factors_provide for a
fourth and final analysis. Tiese factors are basie
to performance in all thq other areas.and, as
such, ar¢ particularly important. Nofe that
these KNOQW-HOW factors emphasize what an
individual has or possesses more than how le

does or performs as the other factors do.

RESULTS, METHODS and PERSONAL
QUALITIES are used, therefore, to evaluate
what the individual has donc—his performance.
KNOW-HOW, however, can hetter be used to
cvaluate what the individual needs or shonld
have to improve his performanee.

Note that any action for improvement will
he in terms of these KNOW-HOW faetors..
lmprovement  will be in terms of further
KNOWLENGE or SKILL through instruetion
or cxploratory cxperiences, or in terms of a
change in ATTITUDE through coaching, always
considering the ABILITY of the individnal. The
KNOQW-HOW factors are used, therefore, for the
summary and recommendations of action to be
taken and improvements to be made.

4. The outline helps to separate METIODS

problems from PERSONAL problems.
Weaksiesses in METHODS may suggest one type
of action while. weaknesses in PERSONAL
QUALITIES probably will suggest a different
approach ans perhaps an entircly different
solution. This typc of analysis is necessary if
the appraisal is to be used most cffectively asa
tool for guidance and development.

5.  The outlinc provides a ‘coraprchensive,
well-defined, and understandable list of factors
or terms which can be helpful communication

tools in ‘day-to-day teaching and in the

discussion of various student problems and
activitics.
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GENERAL CRITICAL INCIDENT APPRAISAL OUTLINE

Key Words
RESULTS

Volume

Quality

Economy

METHODS o
(Problem Solving
Activities; '

Investigating

Deva'lopirg

Organizing
Communicating
Contretling

(Contact Aci:vities)
Coordinating

Negotiating *

Representing

PERSONAL QUALITIES )
Stability-Maturity

Cooperation
Persuasiveness

.Management Attitude
Motivation - Drive

KNOW-HOW
Knowledge

Skill

Attitude - Interests

: Ability

Br.«f Description
. Performance Areas
- the amount of tasks accomplished
- the excellence of the work completed
- the efficiency with which it was accomplished.

- the search for, collection and preparation of information
to solve problem )

- the recognition of needs and development of improvements
to solve problem

- the arrangement of tasks for most effective handling

- the proper use and interpretation of information

-~ the evaiuation and follow-through to assure conformance
to plan or procedure.

- the development of harmonious working relationships

- the making of arrangements with students in szme
activity and others

- representing the Industrial Arts area in communicating
with other students

- personal adjustment as in self-control, self-confidence,
self-reliance

- tact, courtesy, diplomacy in getting along with others.

- capacity to influence and secure willing cooperation
from others. ,

- loyalty and fair play toward laboratory policy and students

- ambition, physical energy, enthusiasm and interest in
getting the task performed.

Development Area

= the amount of information possessed, rharough other sudject
educatior, exploratorv experience, or research

- the application and use of knowledge and abilities in a
practical situation '

- personal feelings in respect to the laboratory, the task
and other students N

- basic mental and physical capacity.
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HOW _TO MAKE "HE APPRAISAL
Timing

A schedule should be establislied to assure
periodic  critical incident appraisal of each
individual student’s performance. Appraisal
shonld not be limited, however, to the
schedule. Additional appraisals may be made
when the tcacher- manager considers them
appropriate, whether for development  task
changes, movement on the matrix or movement
Lo another activity arca.

Sceuring Performance Inforniation

‘Once the factors have been defined, the
teacher-manager knows what information he
nceds for the critical incident appraisal.
Whenever possible, this information should be
sceurcd dircetly from reports and personal
obscrvations. The teacher-manager may need to
supplement his observations with information
gained from other teachers who have worked
with the student. ANl appropriate sources of
information should be used.

Incidents of good and poor performance
are casily forgotten if not immediately and
systematically rccorded. Brief  notes kept
systematically on both good and poor
performance will prove very useful. Records on
students arc more significant than rccords on
machines, materials or dollars. Ratings based on
limited information or on hazy vecollections are
likely to he inaceurate.

Speeific facts arc always the most helpful.
While opinion may he helpful, the speeific
performance ineidents which determine the
opinion arc the more meaningful. Obviously,
not all facts can or should be recorded.
Incidents which arc significant, which have a
noticeable cffect, arc worthy of rccbrding.
These so-called “critical incidents™ arc helpful
not ouly in clarifying ratings but also when
planning action to be taken. Speeific, factual
information- will help to make the appraisal

more objeetive and casier. Care must be taken,
however, not to permil isolated instances or
unugual circumstances to unduly influence the
rating. '

The period covered by caeh appraisal
should be clearly designated. The appraisal then
must he based on performance during that
speceific period. Performance previous to the
period and predictions of future performance
are not to influence the appraisal.

Using the Graphic Scale ,

The level of performance An zach factor is
indicated on the form by making a check on'a
graphic scale. This scale is: shown in an
cxpanded form so that the bricf deseription of
cach level can be included within the
appropriate hox.

MEETS REQUIREMENTS

Adeguately | Meets Req.
Meets Reg. | Very Well

BELOW

| Somewhat
Unsatisfactory |Below Req.

EXCEEDS

Consistently
Exceeds Req.

Exceptional

Note that this scale is defined in terns of three
basic levels. Performonce  ithgrm MEETS
REQUIREMENTS, is BELOW, or EXCEEDS
requirments. 'This distinction is usually simple
to make. '

In order to gain some further distinetion,
cach of the three broad levels is divided into

two parts, giving a total of six levels of

performance. These six levels are also defined in
terms of performance required in the position.

The current performance level is indicated by

placing a check within the space on the graphic
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scaic which best represents actual performance
in comparison with performance required.

Whenever therc is lack of information
concerning performance on a factor or when a
factor docs not apply to the task, there is a
tendency for the rater simply to give an
“average” rating. In cither situation, the rater
may omit the rating on the factor rather than
make a rating which does not represent
performance. )

Wiren the form is completed, these graphic
ratings very quickly point out individual
strengths and needs. Effort should be made to
cmphasize these differcnces on the graphic
scales through the proper usc of both high and
low ratings This critical evaluation of individual
differences is one of the primary purposes of
the appraisal. . -

Note that no numerical values are placed
on the scale. The appraisal is not a precision
measurement, as numbers may suggest. Both
research and experience indicate that a'choice
between six levels is about as precise as
judgements permit. Six levels also scem to give
as much distinction as necessary to mecet the
necds of the appraisal.

Establishing erformance Requirements

Performance  requircments  should  be
cstablished at a level which is reasonable to
expeet and which is necded to satisfactorily
accomplish the objectives of the activity area.
Requiremeiits should be cstablished in keeping
with the overall requircments and objectives of
the laboratory and school including the
objcetives of growth and improvement.

For cxample, performance which
“Adcquatcly Meets Requirements” is et the
lowest level acceptable and necessary to
satisfactorily fulfill the task requirements. This
level scrves as the base or zero point for
appraisal purposcs. Performance at this level
should be considered as satisfactory and should
have no unsatisfactory implications cven
though the tcacher-manager might hope and
strive for performance above this level.

Avcrage perforinance of a group should
not dctermine requirements, since the average
may be either above or below that necessary for
requisite task performance. Also, requirements
must be established assuming that individuals

performing the task have been * carcfully

oricnted and indoctrinated. Obviously, pressure
duc to problems in rclated arcas such as
discipline, abscntecism or- grading structure
sould not influcnee requircments and distort
ratings. '

. Requirements must be established by the
tcacher-manager. Continuous review and
adjustment is ncécssary, of course, to maintain
maximum “uniformity between
teacher-managers and to keep requirements up
to datc with currcnt objectives, improvements,
and developments.

Using [ixplanatory Comments

Space for explanatory comments should
be provided after cach factor. Comments are
particularly important in making the rating
rcally meaningful and they should be included
whenever possible. There arc at least four types
of comments which arc helpful:

1. Specific incidents or data which show
what the individual has actually done.

2. General statements of opinion stated as
such te clarify morc intangible arcas.

3. Comments as to pertinence or
importance of the factor.

4. Commenis as to thc adequacy of
cvidence or obscrvations upon which the rating
was made. ‘

& -

A bricf comment should bc made
whencever a rating is omitted. Ratings which
indicatc the performmuce is BELOW or
EXCEEDS rcquirements particularly eall for

.nments either in the form of supporting
evidence or cxplanation. This serves as a guide
for the teacher-manager. Inability to citc
examples or evidence of high or low
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performance is one indication that the rating
should fall at the MEETS REQUIREMENTS
level. -

When appraising scveral students in similsr
tasks, there are advantagcs in reviewing them ail
at the same time. First, review all students on
the first factor, then review all on the sccond
factor, cte. This enables thc appraiser to
concentrate on the definition of cach factor for
all individuals at the same time and to usc a
standard which is uniform for cveryone. It
helps to emphasize relative differcnce between
individuals which can then be reflccted on the
graphic scalc. .

Ratings and comments are made fo
RESULTS, METHODS and PERSONAL
QUALITIES factors. The ratings and comments
should then be reviewed with the following
questions in mind:

1. Are strong and wcak points properly'-

cmphasized or has there been a tendeney to
ratc “down the middle”?

2. Was there a tendency to rate ither too
high or too low on the factors? :

3. . Arc there sufficicnt- comments to make
the ratings meaningful? :

4. Docs the appraisal represent the best

unbiascd judgment of the student’s

pcrformancc?
-

Appraisal Summary and Recommendations

As indicated previously, the KNOW-HOW
factors scrve as a final analysis in the appraisal.
The effect of KNOW.HOW on actual
performance is, of course, reitected in the
ratings on the previous areas. The cmphasis
placed on KNOW-HOW in this final analysis is
for the purposc of summary and recommended
action.

In order to help the appraiser to organize
the suramary and his recommendations, the
back of ‘the appraisal form should provide for a
narrative summary on three separate items, all
involving KNOW-HOW.

1. Significant changes since the last review

In the. review of significant changes, the
teacher-manager  should indicate  where
improvements have been made; whether the
individual is moving in the right dircction. Has
he gained further knowledge, developed further
skills or improved in attitude? New interests
cxpressed by the individual arc to be mentioned
here for consideration in development or
placcment.

2. Significant strong points

In the rcview of strong points, the
teacher-manager should recommend how any
special knovledge, skills, irterests or abilities
may be better utilized. They may be utilized in
terms .of the present tasks, additional
assignments or responsibilities, matrix changes,
transfers or promotions that will make the
maximum use of the individual’s capabilities.

3. Significant areas for improvement

A review of relatively weak arcas suggests
where further improvement might be desirable
and most profitable. Development may not
nceessarily be centered on the student’s
weakest point, since sumc weak points may
have little cffcct on total performance on the
job. Development §hould be concentrated on
those points where jmprovements will be.inost
profitable to the tothl industrial arts objectives.
Recommendations for development will be in

terms of further knowledge, further skill or

experience or change in attitude, all in kecping
with the ability of the indivicual student.

When considering development, emphasis
should be placed on self-development. What can
the student do to improve himself?
Recommendation should also be made in terms
of what can be done by the teacher-manager in
providing the facilities, atmosphere and

- assistance for maximum self-developmnent.
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VALUE ANALYSIES IN INDUSTRIAL ARTS

Introduction

When men give their bnaginations free
rein, ideas come from anywhere. This isone of
the attitudes characterizing value .analysis or
vahie engineering, a relatively new coneepl
intended highlv  trained
specialists to industrial endeavors 1o the end
that  baoth
operations w. he relieved of all uniecessary
costs, s {{ﬁm

Value epalysis is not a substitute  for

to be applied by

production  and consumption

standard cost-reduction programs. bt s, rather,
a different Kind of approach to the problem of
obscure, hidden costs that shape the prices the

constmer must pay. It is so different that i

en its own distinetive  philosophies.

o basic steps, and approach. It is

dedicated o no reduction in quality, safety,,

features, nor attractivencss of the end product.
It operates out of a true understanding of* the
word “value,” seeking always to pinepoint
maximum vatue and nors | degree of value. It
assesses value and is motivated aceordingy in
terms of the eyclic history  of produets,
potentiab  to  expand  market  and  jobs,
elimination of human toil. national defense,
and it brings the power of its mnost searching
enquiry onto the study of new processes,
production, and product materials,

Value analysis will, for example, speashead
studies of a product or a product component i
sound, pre-planned  steps. Funetion will be
identified, evalated by comparisons, and
caused to yiekl value alternatives that represent
no saerifice. Vatue analysis proceeds aceording
to a well phased job plan having seven distinet
arcas, froin orientation to status stmary and
conclusion. The techniques of valu analysis go
to the heart of all considerations that may

reveal problems, contain solgticns or expedite

emergence of climate and attitndes, favoring
exhaustive investigation and  enquiry.  Value
analysis takes the argument for “conunon
sense” throughout, specifying precise uses for
its techniques, emphasizing the employment of

-3

“speciatized knowledge, demanding well-ordered

decision  enviromnents, insisting on freedom
from the threat of personal oss for its
advocates, caleulating its effect on other work
business, effective

in  the stipntatmyg.

organizalion  preparalory  to  its  work,
recogmizing  the absohite necessity for high
qualifications, traits, characteristies, experience,
and training in the analyst. and detailing work
content, motivational ne Js,  measurements,
and Lests Lo apply 1o the aetivities of the valne
analyst. engineer or conzultant.

In actnal practice,
demonstrates its worth again and again in

vahie  analvsis
combatting mmeeessary costs. We see this in
the simple example of ‘the replacement of the
79-cent “bull plug™ for proteeting detonators
sent down oil awell pipes by a T-cent tuhe of
impregnated paper, whereas the conventional
plug is a cigar-shaped tube fabricated from
aluminum.

The valoe analysis teelmique can be of
greal valne to any educator, hit nmsl'uspcciu"y
to the industrial arts cducator. To him falls the
responsibility of relating the productive society
to the student, and vatue analysis as a proven
togl of business and industry should have a part
in the curriculum. The questions is, of course,
how do we as industrial arts teachers apply this

technique? A few suggestions are given helow:

I. AS A METHOD OF DEVELOPING

CREATIVI. THINKING

The industrial arts teacher has one of the
greatest opportunities of any teacher in the
system to help students develop this necessary
skill. In order for a student to feam to think
ereatively, he must be guided through some

expericnees in his education that will give the

opportunity to practice creative thinking, One
way to o this would be to sit dowr  ith the
students either individuatly ei'l%ls a total group,
or in lwo or three commuited® and have them
go through the steps of Blast, Create, and
Refine in regards to some produet, process,
matorial or technology system. 'This should be
preceded by instruction about the
process, and laying down some ground rules for

some
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discussion procedures. Most any of the above
could be used, and by allowing free suggestions,
with meaningful critiques, this could develep
into a very meaningful learning experience for
everyone in the pgroup. The ciscussion would
lead the students to consider the broad areas of
thought employed by productive society by
realizing that technology, materials, processes,
market, manpower, equipment, costs and sales
all have a role in production of a product or
gérvice. The process could be further refined by
having the students pursue all the implications
that arise in production and report to the group
on the phase that interests them or that they
are assigned. A thorough study of the many
facets of industry could be generated just from
one valuc analysis session of one product or
service. The only limitation to this process for
generating interest and activity about
productive society is the imagination of the
instzuctor. '

7 P

A METHOD OF ANALYZING

II. ,AS
LABORATORY, PRODUCTS OR
ACTIVITIES '

!

Industrial arts teacher. are sometimes at a
loss when it comes to finding or suggesting
meaningful tasks or activities for students to

create in their laboratories. Why not let the .

students create their own product ideas? Begin
by explaining the value analysis procedure then
practice it a few times to be certain they
understand its use. Then give- them some
product with the challenge to improve it and
make it cheaper and easier. One student may
choose to cast it, another may choose to bend
it or form it from metal stock, while another
may try to make it by weld construction. The
advantages and disadvantages of each process
can then be studied with a specific R & D goal
in mind, and the instruction becomes more
meaningful. Again, only the teacher’s
imagination can limit the use of value analysis
in industrial arts product and activity
evaluation.
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II. AS A METHOD OF ANALYZING AND
EVALUATING COURSE CONTENT

While value analysis, as used by business
and industry, is utilized mainly for analyzing
products to reduce unnecessary cost, the group
approach coupled with the penetrating
questions can be used to analyze most
anything. Industrial arts education is under
close scruting today and industrial arts
educators must begin to refine their programs
and aims, just as productive society must refine
their products and services. For example, the
questions: What is it? What does it cost? What
does it do? What else will do? What will that
cost? and which three of the alternatives shows
the greatest differences between ‘“‘cost” and
“yalue”? could be applied to any area we teach
in industrial arts. If ‘we have the nerve to ask

“these types of questions, we will probably be

rudely awakened to the irrelevancy of most of
our programs. However, by using value analyais
or some form of it, we can arrive at the answers

" we need to start becoming relevant. If we are

going to teach about industry, -or productive
society, then we should apply its techniques to
evaluate the job we are doing as well as teaching
the techniques themselves..

Perhaps ‘the greatest contribution value
analysis can have in the laboratory, is the
attitude and state of mind it radiates to the
user. Teachers have long planned their
classroom activities in line with “accepted”
procedures, not realizing that there may be
another way of doing something. The
questioning, challenging, and organized mind of
the value analyst allows him to become
creative, and innovation is the rule, rather than

- the exception. In order for teachcrs, especially

industrial arts teachers, to interpret productlve
society to students, a knowledge of value
analysis, and other tools of business and
industry, are essential.

r— o
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SPPLICATION  OF  RELIABILITY  TO
INDUSTRIAL ARTS

Introduction

In industry, or other institutions of
productive society, when a process, (:quipn.u:nl
or a deviee works well. and works whenever it is
called upon to do the job for which it was
designed, such cquipment or devices are called
reliable.

U do not want to infer or take the position
that manufacturing a product made of materials
in industry is the same as our schools cducating
students with all their infinite human variables.
lowever, this seetion will try to make a case to
compare industry and its reliability and the
scgment of general ceducation, industrial arts
cducation, and its reliability.

In orfer to achicve reliability in a product,
industry will design the preduc: with standards
or tolerances that they can check with quality
coatrol methods and be able to predict the
probability of a reliable produet. In education
we have set up objectives as the goals of our
program, (productive phase) and the program is
in turn supposed to turn out a finished
product—a well cducated studeri.

At this point one would wonder if it is the
goal of our industrial arts program or the
program itself that lacks reliability. Of course
we all know that every industrial arts program
throughout the country varics considerably
from city to city and all have various degrees of

‘sophistication from very good programs to very

weak ones with poor programs. It is not the
concern of this seetion to judge the reliability
of our objcetives and program, but to set up a
hypothetical case— that an industrial arts

program be designed as industry would design 2
product for reliability.

Whenindustry  sets up a  rehiability
program they have definite phases that the
product will pass through before the product
could acquire reliability. They are as follows:

Phase 1 a

In industry the design engineers will design
a produet or serviee from consumer rescarch
studies on what the public wants and will pay
for, with reliability in mind. But when we
consider any  model of modern eybernatel
society we know that technology, materials,
processes, manage.nent, testing, mannfacturing,
quality control, purchasing, finance, sales, and
contracts, as well as engineering all overlap and
affeet the reliability of the final produet or

serviee. Therefore, the end result of reliability |

in a product or service is the effort of team
work of all major departments of business or
industry. So in designing a new program for
industrial arts with reliability in mind, we must
consider the school board, school
superiatendent, principal, school finanee and
purchasing department, other teachers,

industrial arts directors, and the industrial arts

instructor, since they all will affect the
reliability “of the program. Probably every
industrial arts instructor realizes that if he
doesn’t have the backing of the administration
and his collcagues and money to finance a
program, he will not go far in sclting up a new
program or even updating the old program so
that it would have more reliability.

The “overall design of industrial  arts
programs therefore would require the team
work of the entirc school organization.” The

new program with ohjectives and goals would

have to be designed and worded ini such away
so that they could be measured.for reliability.

Testing | Production
= Phase i © Phase
SR> S
Customer Complaint -
p| Service &  Phase '
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Phase H -

Phas~e T

The nest phase of product reliability in
industry  would be testing the product for
reltability. Here” the model industreial arts
program could be lieldtested to see il it did
what it was idesigned to do, We have some of
this going on presently thoughout the North
American continent. Just to mention a few, the
American Industry approach at Stoal State
University. the Industrial Technology approach
at Plattville Staie University, the Oreliestrated
Svstems approach to Industeial Fducation at
Indiana State University, the Maryland Plan at
the University of Maryland, the Alberta Plan
with  four phases, University  of  Alberta,
Fadmonton, Aiberta and the Galaxy Plan in the
Detroit Public Sehools.

i After the testing phase, industry
would ¢o ahead and swart producing the
product or service, providing there was a
market. Throughout the production  phase
quality controls are sel up and inspections are
made by the different techniques of inspections
through the use of gauge ehecking, comparative
testing, frequeney  distribution, and  correct
sampling procedures. With these quality control
methods, the understanding and cooperation of
management, and use of total communication,
rigid toleranees can be held and it will be
possible to predict  the reliability  of the
produet.

Phase 1V

In education the acteal production of a
product would be augmenting the
reconunended industrial arts program in this
text in an entive school system as part of the
general education. In order that education,
particularly industrial arts education, can be
measured on a more reliable basis, we will have
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to set up some type of “quality control.” This
means we  will have to have some type of
andardized measurement that can be uzed to
evaluate the performance of the program. As it
is now we rely on someone’s opinion that is
venerally subjective and not too objective. How
can this be accomplished? By having objectives
that lend  themselves o evaluation  and
measurenent. '

Apparently if we have a situation- wheie
we are not doing the job we are supposed to
accomplish, many changes will have to be
made. If our goals (objectives) are correct, then
we will have to find means ¢f meeting the gouls,
I wur goals--objectives truly represent what we
should be  doing. then the goals must be
evaluated in - some  standard  manner of
performance  and  the  performance  facts
systematically collected. When we can do this
then the day may come whe we can consider
the possibility of reliability.

Since  some  industrial arls  general
objectives are difficull to measure in a standard
and systematie way, then perhaps we should
add one more objective that would embrace all
the other industrial arts objectives:

Task and Course Behavioral Objective:

Industrial arts should obtain and realize all
other objectives through measured student
behavioral  changes made on  cach task
satisfactorily performed in the laboratory.

Robert Mager’s book, Preparing
Instructional Objectives, states that a set of
behavioral  objectives  must  indicate  the
following three items:

b The terminal behavior expected of the
- student. :
2. The conditions under  which the

behavior will be performed.
3. The minimal acceptable performance.

This means that if industrial arts education

is going to improve their cvaluation of
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present level of student competence. Then the
student  will
individualized task. lle is told exaetly what
terminal behavior is expected of him in the
hehavioral objective, how to learn this behavior,
and the minimal aceeptable performance. After

proceed  to perform  the

completion of the task tie student conld Lake a
self test to, check himself on what he has
learned. 1f he feels he did not achieve the stated
hehavioral objeetive of the task, then lie wmay
wantl Lo review or go back and do the task
again. When the student feels he is ready he will
take the post-test.

The first question that wonid come to
every industrial arts laboratory teacher’s mind
“But where and how does-one get the time to
prepare an individualized instructional packet
for every task to be learned in this course?”
The author does not have any eclear or pat
answer—however, earlier in  this text |
mentioned  that  in industry the overall
reliability picture was the result of team work.
For the one lab teacher to construet an entire
new course and implement the course with the
necessary new micthods withoul some help
would Dbe nearly an impossible task. If the
administration is willing to back up the
industrial arts program, then possibly a paid
summer workshop would be’a solution. (State
or federal agencics or  professional

.organizations).

Now it becomes quite apparent that if
industrial arts courses are to he taught on some
type of individualized basis, then our program

will have to incorporate a varicty of teaching -

methods. Many industrial arts labs are lacking
in the necessary instructional hardware that will
be necded. The following methods can be used
to implement the individualized instruction and
will be described in the next section of this
chapter.

L 8mm single concept film in casy to use .

cassells, viewed in a projection box.
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in student operated projection box.

4. Overhead projector with transparencies
for student use as well as the teacher.

. Pre-recorded mamnetic tope instraetion il
the visual is not neee apy,”

H. Study  pictazes  to accompany  an
individual unit. a

7. Multi media carousels Tor students that
may ecombine any of the ahove.

With industrial arts’ programs  hasically
oriented on an individualized instruction basis
and with all coneepts and tasks pre-tested and
post-tested, with a minimal acceptahle
performance of each task, it can be readily
forescen that with this type of standardized
evaluation of performance one coull have some
resemblance of quality control.

~ With more and better facts of performance
collected over a period of time, the higher the
probability of good reliability for an industrial

. arls program.

Phase V

The final phase of any reliability program
in industry would be the customer service and
complaint phase. Here industry gets the
feedback from the huyer, customer, and user of

“the product or service. This area would usually

include the maintenaner of the product.
In industrial arts education you are sure to

* get this, usually free of charge. Many parents

will tell you that they think the industria! arts
program is good and they are really glad that
their Johnnie or Jane is so fortunate to have the
opportunitly to learn in a laboratory like your
program now has. Probably very few realize
that if the recommended program could be

EFE
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tomorrow that many present
programs might make a pretty poor showing in
comparison to what it really should be. Also, if
this type of industrial arts program with

‘individualized instruction backed with every

conceivable combination of instructional
hardware and software were in cffect, we might
gain morc industrial as well as professional
respectability, as well as somec  degree of

rcliability.
AUDIO VISUAL

Introduction

Possibly this séction of the chapter could
be rcferred to as*- automated lcarning or

instructional _technology. However, the term’

audio visual is uscd because of its predominent
usage and is intended to mcan more than the
use of machincs to aid instruction. The
industrial arts program decscribed in this text
adhercs to the philosophy that any device or
mcthod-ycs, specially designed software,
books, pictorial promammed: imatructions and
modecls arc all encompassed insthis-section only

as a quick perusal of the number of aids -

available to make the teaching of industrial arts

. more meaningful. In fact, the word available is

more important than number of pieces of

r

o~

cquipment or softwarc. The industrial arts
student must have available whenever the need
arises, the w2guisilc supplementary audio visual.
softwarc or computer assisted instructional
devices' to reinforce, introduec or further
supplement his or her learning and thereby frec
the teacher-manager for morc emergent tasks.

This centralized “X” bench illustrates
somec of the cquipmert available and the
necessary softwarc stored and coordinated with
the student’s level and area of learning.

It could very well be a model-as is
illustrated in this and other pictures throughout
this text, that is the very principle that this
program emphasizcs. Science and technology
are not the cxclusive province of science and
math classes but arc in evidence in all of
productive society and therefore mandate that

. if technology is to be studicd then materials,
- technologics and processes must be used to aid

the learner, thus the following ob_]cctlvcs and

. -samples.

1. To be able to present audio-visual media

to teachers in an organized proccdure, giving
the teachcr-manager a background, appllcatlon

.- and techniques for ~using . each piece of
. equlpment

2. To be able to construct your thinking on

" how audio-vis :al aids and software will improve
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your efficiency as a teacher by giving an

cxample of how you can incorporate thesc into
your area.

3. To be able to compare the state of the
art of audio-visual aids used in education as
conmipared to productive socicty.

4, Be able to organize into a workable
module the nccessary equipment and programs

to complemcnt each area of laboratory
instruction.
5. Be able to develop a statcment involving

instructional technology media for the future.

The 8mm, Super 8, Siient and Sound

In 1961 manufacturers introduced 8mm

" sound projectors to the commercial market.

These projectors were capablc of recording and
reproducing sound via' magnetic tracks on the
film itself. Althwetsh maagnetic soumd tealesom
M ifila . had «xisifynrevinusly they were not
ivarketaipe feadibfe:

Indmstry seevmed to be tthe fimst
organization 1o regeond: to the advamtages «if
8mm sound. film. Such firms as Ford,
(,at(.rplller and Do-all mzke-usc of 8mm sound’
. in their interngl_sales p programs.

In 1965 Japanese company mtroduced a
new 8mm film' iwith dn area 50% larger than
conventional 8mm film. This brings us to the
present with audio super. 8 and a multitude of
~ production and viewing equipment.

The cfﬁcncncy of today’s simplified 8mm
cquipment allows a wide variety of uses limited*-

only by the imagination of the user. = _ . .

Inuustrlal arts teacher-managers should be
awarc” of . the trcmendous potential * of * thls
media.

- The develnpment o. the audio “Super 8
Cartridge” film system has provided the teacher
with a valuable - teaching - device ready and
waiting for apphcatlon. :

Advantages

Py

1. - FEase of 6peration which allows the

183

cartridge to be placed in tlic hands of the
student.

2. Films provide “front seats” for many
learning experiences.

3. The cquipment nee(lcd for this media is
relacively inexpensive.

4. . Thc loops can ecasily be produced by the -

teacher if a simple planning scquence is
followed.

5. - May be used in studly carrels or for large
group instruction.

T echmqucs
1. Telescoplc photography utilizing the
telescopic lens, to give close-up views.

2. Stop motion pemmits the studw of

movem cnt -or tieresults-of movement. Rt gy
givery instans:

WIDEO TAYE RECHRDER

Teaching with inc video tape recorder is
commonly called micro-teaching.

~ Micro-tcaching may be defined as a vehicle for
research -on the teaching-learning process and
tcacher  behavior which provides controlled
laboratory-teaching experience.
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The control focus of micro-teaching is to
the effectiveness of learning
experiences for students through the best
possible eontrolled teaching procedures. While
micro-teaching has been employed chiefly -for
teacher training, it has other advantages for
bringing audio visual information into the

_ classroom.

Advantages.

1. Improvement of teaching techniques.

2, Teacher and student self-evaluation

3. Immediate feedback and reinforceme.nt.

of audio and visual information.

4. Large group or small group instraction.

5. Before class preparaion of .an
experiment or coneept.

6. It is portable and versatile.

7. Students can operatg it. .

8. Close-up views of hard-to-see
demonstrations. ‘
9. Students can progress at their own rate

by viewing and revising information.

10.
the several national libraries of tapes for in-class
use or indepcndent study by students.

Applications
1. Preparation of an experiment. -
2. Field trips recorded.

3. Supplementary informatior.

4. Eﬁuipment.setups.

5. Improving teaching techniques.

6. Student performance

7. Testing

those

8. Single -concept tapes of

‘hart:te-explain cumeepts. ;

9. Inforcastiorr that is not physically
practical for the student to see in his particular
situation.

a. field trips

10. To have a monitor within 2 earrel so
the student can dial the appropriate video tape.

A
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4. Slide

" practically any situation; extreme ﬂexibi]ity.

. SLIDES AND AUDIO TAPES (Models)

A. versatile camera used by many teachers
is the 35mm. Film exposed in such'a camera

may be used as:

individual black and white paper contact
prints
- enlarged black and white or color prints
individual 2 x 2 color or black and white
slides %

- Techniques F "o

uncut originals double-framed 35mm film

strips, black and white or color.
Advantages

1. Little skill is needed to obtain good

results.

2, Very: little-investment:is:required toxget
full: benefit. oftthis:media.

3. When narration is provided, no-reading
ability is rquired. (Use of magnetic tape

narration).
i

L%

sets can be tailored to fit

5. Slide sets are easily revnsed by addmg or

’tal\mgaway slides. .~

.arrive
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1. Coordinating 2 x 2
magnetic tape.

.slides with a

2. Producing build-ups like overhead
transparencies, but on 2 x 2 slides.
3. Synchronize sound automatically, by

wsing a projector which is triggered by a
magnetic impulse. This is done with a special
device (a programmer) to record on the tape a
signal of pre-determined -frequency. The signal
awsomaticallv.advances the:slide:

PROGRAMMED INSTRUCTION

Programming is the process:of determining
the sequential steps a learmer-must.stake to
at a predetermined behavior. The
program is :tailor-made, No proerustean
adjustments on-the learner are permitted; either
it fits the learner, or back it goes -to the
programmers for retailoring. Thus programming
is the decision making as to what should be
learned and the determination for ‘a specified

_group of learners as to what should be the

sequential steps by which the division of
activities. or parts of subject matter will be
presented for the most effective and cfficient

" learning. Obviously rigorous testing, research

and refinement—the learners being the experts

- as to whether the program actually teaches
 what it proposes lo teach

The machlnlng that is associated with
programmed isntruction scrves two mterests"
(a) OBJECTIVITY —as is essential in records for
research data, or as a means for factoring out
the influence of teacher

instructional research, and (b) EFFICIENCY.

- In instances where instruction is au tomated, the

investigator. can experiment with different
media and patterns of presentatlon—relatlvely

personality in.-

free from that great instructional variable, the’

teacher personality.

SN
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- TEACHING MACHINES

Teaching machines consist of two basic
types. The LINEAR which has the studént read
a gucstion or a statement, make a response,
then move program up to check the answer.

" This type of machine is economical, has

foolproof operation, and is versatilc.

They come in a varicty of models such as,
programmed “instruction on rolls of paper, on
film strips, and using both an audio tape and
slides. :

BRANCHING type is where a student
responds to a question and the machine is
programmed to give either reinforcement for a
corrcct response, or shows that he made an
incorrect response and tells him why.

INDIVIDUAL LEARNING PACKAGE

Learning can ard should be aécomplish'ed
by other media. besides one set method of

teaching, No,longér is the teacher the only or

the best source of learning all of the time. It is
time that educators do what industry is doing.
That is, the teacher-manager simply coordinates
those activities which will accomplish the
objectives of the laboratory. Individual learning
packages is one method that accomplishes this.
Some of the advantages are as follows:

ADVANTAGES

L. The ﬂcxibility. for @ student rtoncdmosc

trermethod of learning that:is best for-him.

2. Allows the student to work at his own
rate.
3. Increases student-teacher

communications by telling the student what is
expected of him and how he will be tested.

4. Uses the problem solving technique. -

5. Allows for student response and allows

the student to really become involved in the

learning process.

6. Organized and productive instruction.

7. Instruction written for the -student:

instead of the teacher. -

8.  Ability to record a'student’s progress in
an almost errorless path to successful learning.

9.  Ability to measure a student’s change in
behavior. ‘

Even -though individualization isvsuch an

- outstanding characteristic of programmed

learning, the teacher will want to capitalize on

186
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. be a sctting in which the progranimed materials

the stimulation that derives from good social
settings and interpersonal .rclations.- When a
class has developed a climate in which there is »
cnthusiasm for 'lcarning, the classroom would

vould gain from the social stimuli for learning.
lhcr(- is another side to this coin: If the study
hall - |s a place where “playing around” is

popul.lr and cfficient study iz the exeeption,
prorammecd materials will perform no miracles.

MULTI-MEDIA SYSTEMS

A Multi-media system begins with a
specific set of objectives and is then designed to
mect thosc objcctives in the most efficient
manner. Each component of  the éystcm is

developed in order to accomplish a specific

purposc through the best media available. All
componcnts are put together to rcinforce cach
other in a fashion that will producethe best -
cnvironment for lcarning. The - system- also
provides for individual differences by allowing
the lcarner to make judgments and decisions on
content, sequence, scope and trcatmcnt of the
lesson.

Role of the Teacher-Manager

hélp thosc students which require remedial
cxplanations

. . -

]
e

'tcaéhssmulligmups
direct the work of the students
cvaluate the progress of the students

cvaluatc the results of the media on
instruction )

\

Advantages

1. individualized instruction 2. more
than one method of prescntation

3. capitalizes on visual and auditory scnscs

4. highly organized and structured

L s
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DIAL-RETRIEVAL SYSTEM

Programs or units of instruction are

recorded on audio and video tapes. The stud:znt
simply dials the code of the unit he desires and
it is presented to him in a carrel through a
monitor or headset. '

MULTI-MEDIA KITS

These kits contain a variety of teaching -

matevialy, The--reason for ghe development of
such kits us due to the emphasis upon the
plamning of learning experiences on a more
systematic basis. These kits include:

films

filmstrips, both silent and sound

study pictures

2 x 2 slides and sound tapes
V.T.V.R.ETC.

Some systems combinc’ automated and
manually controlled operations in presenting
sound or silent film strips, motion pictures,

slides or other materials with taped narrations,
quizzes and instructions.

Al
rey

- "

[P .

The interesting feature oﬁf"lhisi system is
that presentations may be controlled either
manually by the instructor or antomatically by
electronically pulsed tapes. The system moves
casily from one-mediu:n to another, stops for
work assignments, starts up again, and registers
and tallies student responses to work
assignments.

SUMMARY

“Ihservation of the Pert Chart preceding
this chapter would tend to lead the reader to
accept certain methods of teaching or
evaluation as exclusive to a particular industrial
arts phase or activity. This definitely is not so.
To av “id repetition, this pert method was used

to suggest that our experience indicated success -

with all these metliods at any stated industrial
arts phase of instruction but we had equal
success with all methods in all four phases of
the prescribed industrial arts program.

Many descriptions of mcihodéjlislcd have
been eliminated and will be included in the
follow-up text, on teaching and evaluation
methods and techniques. However, this sample
of methods illustrated in this chapter definitely
indicates that we must certainly make our
teaching and. thereby student learning -more

. subjective, more individualized and less “group

think™ oriented.
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CHAPTER VIII

CONCLUSIONS, RECOMMENDATIONS‘, EPILOGUE

Common Coneerns for Education

Parents

Universities

Provincial or State Deparlments of Education

School Adminstrators

- Programs

. Establish a 'St-andard of Performance
Direction

~ Accountability

Review S i

FREED

' Teachers
Students
I ' Society and Rate Payers .

EPILOGUE

SR : | - Mi;takes of the Past
| We Nee(.i Balanced Eudeation
- We Need Bélénced Education
Automati'ons, Production and Manpower

Research and Development

Alberta Undertakes a Research Program
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CONCLU}s,jioNs.

The programn described in this text and
particularly this chapter~is designed for ‘all
aspeets of socicty and all facets of cducation to
consider scriously the maniscience-technology
constellation of confrpqtauons, and  the

resultant  affcct upon our North American.

socicty, culture and all of mankind. lc was
never intended that this rccommended

industrial arts program would resolve all the ills

of education or socicty. Tt is intended, owever,
to indicate that we should concern oursclves
with the ccological imbalance, air and noisc
polution, the nuclear bomb, fifty percent of the
world population gocs hungry, large nurabers of
our youth arc educationally neglected, minority
groups must fight and in somc cases die because

we lack the concerted cffort to harness our

collective capabilities and overcome the

‘problems. This text was designed to indicate

that this industrial arts approach docs mzke

break-throughs and that we must depart from

the traditional valuc system and traditional
solutions to societal problems with outmoded
techniques or the introduction of gimmicks as

solutions, be they fads, products or educational

goal..

As an cxample a study of the chart
accompanying this chapter would scem to
indicate that our problems are minimal and can
casily be identified and resolved. This is not the
case. Each of the subsytéms,on this chart is

worthy of lifelong study. What is intended is.

that we look at education as a total system-and
how we in each subsystem contributc to society
and the total system so that if a child fails, it is
ali subsystems preceding the student that have

failed. Undoubtedly, there may be argnments

for a re-alignment of the sulsystems and

certainly assignment -of. greatei- responsibilities.....
" atteiition to mar: and his ole in.this complex

to each subsystem. What is important is that

* the student must not be condemned the failure -

without first looking at all of the subsystems
affecting his educational environment. Above

. confr ontatlons We

RECOM MENDATIONS,’ EP_ILOGUE

all, 1 do._belicve that the taxpayer has made
worthy coxtributions at all levels and the

“preceding  subsystems must  be cqually

responsive to their individ»~* -esponsibilities.
Each arca of the chai be treated
individvally ' as further cvidence for the
introduction of the prescribed industrial arts’
program in an age of technology, automation
and cybernation. -

Common Concerns for Education .

CoNMAN  CONCERS )
R F_voorpon

MAN- fﬂl EACE ~ TEcHNA OGY
MO ToMATION
CYBERNATION
EConoMics

WaTics.

s
]
4
§
i
H
>

These concerns: for education arc “not

intended to indicate absolutes nor negaic -

educational concerns articulated by others.
However, therc has been a serious neglect in all

educational circles tc consider or design .

programs that will cope-with problems caused
by the man:science- technology constcllahon of

benefit of sciciee nﬂd technology without too
much concern for man ir these innovati-:
Galbraith ‘denounces tPchnocracy without uue

credit to the many contributions of the many

institutions ¢f our productive society. It is our

. ability to provide extensive goods and scrvices

and to export the management of some to
.other.countries that.enables us.to. devete more

.-have.. accepted._the . .. 1

cybernated era. Granted we may have started -

earlier. That is my greatest plea for intreducing

' the ' recommended industrial - asts program to
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boys and girls at as early-an. age as is possible,
and not fragmented aspects of the various
;oods and services producing segments of
socisty but the study of common elements
represented in all institutions in our productive
society. It is also recommended that the
proposed ' program not be confined to

secondary schools. The student majoring in ™

engineering, social studies, economics and
political science could henefit enormously from
the Phase III aspect of the program. Adults who
have been displaced because of automation or
cybernation could become reoriented to a new
job classification by enrolling in Phase I and/or
Phase II of the recommended program. It must
always be remembered ‘that education must be
continuous* in our dynamic North American
continent if we are to cope with the number of
problems created by technology and science
and often tolerated and encouraged by the
economic and political segments of society at
the expense of man.

Parents

VALLES

After we recognize that the cited concerns
of education are viable then the first subsystem
of the total educational system is the parents. It
must be remembered that parents are taxpayers
too and may also be vietims of automation and
cybcrhution, thercfore  requiring  additional
education or re-education to continue their role
as taxpayers, contributing members of a

productive socicty, citizens as well as parents of

subscribing members to the educational system.
It is not surprising to read about all members of

a family subscribing to the cducational system
at all levels. However, subscription is not
sufficient. Parents must be vocal at election
time and at meetings pertaining to any aspect
of the educational system and not only on
visitation day. At this point, the educational
system has been at fault in assuming too many
of the roles of: the parent. The parents must by
continually involved in the education of the
child. To state that “the only ones that are
interested are thé parents of the better
students™ is to beg the issue. In this day of
technology if you can’t bring the parent to the

school, then take the school to the parent.

8mm single concept films have been used by
the sales segment of our productive society,
why not education? Not just final grades but
the total education that involves their child.
Will we reach them all? Certainly not, hut we
will have reached a greater number than at
present. There are many technological
innovations that can bring the schooi to the
parent to communicate the purpose of the

" school and its aims for their youngsters, which

in fact, can also be geared to a feedback system
requiring a response other than a signature on a
report card or an appearance when the situation

is eritical. Much can be learned from the

eybernated age to apply to and involve the

‘_parent in the total educational system.

Conversely, parents can take more initiative at
home to provide the necessary leadership that
their youngsters require, but not in terms of
lecture or by comparison with problems at the
parent’s age. We have “milked” all the mileage
we can from the depression syndrome,now it's
time to focus on a viable future for our
youngsters in “an age' we find difficult to
fathom. Why the parental “hangup” with the
youngster’s long hair, short skirts or concerns
for the underprivileged. Are not these good

Christian values and attitudes? As long as the |

student is clean, why this‘concern for molding
our youngsters into our image of the future?
When in fact we: ourselves have difficulty
understanding our roles in the future—will we
have a future? Not if we persist in the

traditional  outmoded attitudes and fail to -

encourage. our youth to question, to react, to
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explore, develop ideals and shape a future for

. . L
themselves with a proper cducation. Not as

eraftsmen, Lechnical barbarians or technocrats
but youth that will exploit seience and
technology for the benefit of mankind.

Universities

VONERS

TEALY

RESEMCH

CeMMULM .
“frCL’\Jle:‘\[

L NOWILEGE
k bL‘\“OQ.\TT

I believe that the role of the University is
more vital al this period than at any other
period in our history. 1t is casy-to state that the
University should be the authoritative souree of

knowledge and that its ehiel responsibility is
to teach, conduct rescarch and service the
community.  Close  observation  and  casual
purusal of the current publications will indicale
that the Univerdity is not in fact performing its
learning leadership role. It is easier to vocalize

“the responsibilites than to implement them. |
don’t  blame  stadents  for  harassing “the

administration. They have learned as other
movements  have  learned, that it is the
“squeaking wheel™ that gets the grease. | have
believed, and  experience at many levels of
education has vindicated iy position, that all
students want to learn. They -are anxious to
explore and question—but the climate in all
educational institutions  should  permit  this,

“however, the Lacts do not substantiate” the
Aarticulated goals. Universities too frequently are

monoliths of tradition and sinccures of tenure

for - professors that perpetuate the traditions.

H . . . .
Foo much research is confined td miniseule
study that does not warrant the use of paper

and ink to record it. Too many universities are .

repositories of authoritarian  professors with

antiguated  ideas. The system is such that

younger professors wilh ideas and the courage
i .

194

to «:xplor‘v them are all too often discouraged or
replaced. The university of tomorrow must
become a leader and authority of knowledge: a
breeding  ground  of new  ideas and  an
environment  that  will  encourage  more
question$ and have the courage to confront
stirdent reactions and a vital ideals change
agent,. not an. institution  where professors
worship at the alters of tenure, academic
frecdom (actually academic. irresponsibility)
and publish or perish. _By overt acts,  the
university must hecome an institution where
students are cencouraged to learn and this
learning beeomes’ the prime motive and criteria.
Not in a static, pruscriplivc manner, but in a
more permissive, question and answer sentinar
and  snall informal  groups of constant
discussion. Students should be able 10 see
professors without the tedious “visiting hours”
type of format. This docs not recommend
chaos hut relief from publish or perish routine
that would free many qualified professors and
courses and curricula could be more
preseriptive rather than proscriptive. Students
want and need direetion bul they don’t need

“fur-lined ruts” to be followed year in and year

oul.

Provincial or State Departments of Education

TAREST 108

'¢~

4
CouvrSEeEL. °
FOND
ComMOn

CoORVINATE

In the total system of education, the
subsystem, the provincial or state departments
ol educalion must play a very prominent role.
With the ever-exploding universe of knowledge
and the conecommitant>egst of maintaining
institutions of lcarning within _the state or
provinee, it is imperative that a” department of
cducation have a vital role in the educational
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poo Ls appointed or clected members of
the  partment representing all of the people
-+t the state or provinee, the department of
cducation should provide direction for the
schools through funding and counsel so that
learning for cach child and resident of that state
or provinee is possible and profitable. Too
often because of their funding role, the
education department incumbents become o

_authoritarian  and  fail in these areas of

counselling and  commanicating  with
administrators of various school distriets. ‘Too
frequently these departments of ('dmallml also
_become an extension of the unive: rsll\’ tradition

1

“and compromise, “therefore failing 1o permit
exploration and innovation at the local level.
IYurther, if innovation proves successful, they
forget or become too engrossed in other areas
to communicate this vital information to the

rest of the state or provinee. The fact that so

many  privale enterprises. of our productive
/ t

sacicty have heen successful in penetrating a
state or provinee with software or hardware is
indicative of the indictment, rightfully placed,
that the coordinate aspeet of the cducational
process within the state or provinee has not
heen seriously considered or implemented by
thn department of education. Second to the
un'iw:rsily and in close collaboration with its
many, studies, surveys, innovated programs
could be institute d, initiated and funded. The
federal government in conjunction with the
state or province could also induce many such
programs as has been evident in the past but
not too sugeessful in the present. 1 have no
aversion 1o using the private scctor of the North

American continent to implement of innovate’

new edncational program, bt 1 do believe that
departments of cducation and wniversitics are
remiss in their duties if in a state or provinee
which is highly industrialized, that several
universitics in  cooperation  with the state
d(‘purlmcnls are not confronting the current
issues of education, instead are leaving it to'the
private sccior. The.evidenee is Loo . frequent to
cnumerate.

In my opinion a state or provincial

department of education should attract the

most capable and competent educators o fulfill

the wesponsibilitiecs of the  educational
department office, that is to provide direction
obtained from the representative of and needs
of the people in the state or provinee. The
department should have or oblain sufficient
“seed” funds for required surveys and rescarch
pertinent  to the needs, yes even- produce
software at the initial stage of exploration of
any new program. lolding committee meetings
“of  teachers  or  administrators  is further
removing education from a vitally changing
environment.  People  from  our. productive

institutions should also he represented  and
requested  to o contribute both  funds  and
personnel. More than any other subsystems of
cducation, the'state or provineial department of
education should be the voice of all the people
and their needs, and st just the university, the
publis school system or the needs of productive
institutions: not just youth, hut alse adults, not
only  formal  but also  informal and
non-institutionalized  education. As a service
(|(5;):lrllllltr|l¥lll(- departinents of edication, all
‘of them, could learn much from similar
institutions in (')ur'produclivc: society such as
utilities, communications and transportation
sectors of our productive sociciy who serve the
public effectively and efficiently.

School Administrators

MNA NAGE
=FUNDS
~BULLINGS

~ ECavPMENT
FrocATe
CTooRDINE

In this category, it is intended to inclnde
all personnel involved in the administration of
the school system, starting at the top with the
policy making decisions of the school board
through the various levels of administration to

the departinent head -at a local school level. As

with the university, so it is with the school
system administrator’s main responsibility to
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educate the citizens of the statc or province

. its jurisdictional limits. It must be added

't is the teacher in the final analysis as the
agent of the school board that represents the
school policies to the subscribers— the students,
adolescent or adult. Their administrative cfforts
and policies must be exerted to facilitate this
primary task to cducate, through cffcctive
coordination and usc of funds, facilitics and
personncl. )

Dircction

The first and most fundamental stcp and
~ gravest responsibility of administrators is to

provide cducation direction that is in the best
interest of subscribing students, regardless of
age, within its jurisdiction. Tt will further
dclimit comment to the industrial arts program
previously described because volumes have been

written on administration with mixed results. 1f.

administrators at all levels of the school
concede that onc of its main responsibilities is
to ecducatc and anticipate the iiecds of its
subscribers so that the students may become
more enlightened and responsible citizens in
our socicty, then inclusion of the described
industrial arts program provides a rationale for
dircetion of education and inclusion in the

secondary school . program. The objectives are
“reiterated to indicate its viability and unique

contribution not attributable to other subject
areas.

1. Reinforce the other academic
disciplines.
2, Synthesize the educational expcricnees

of the student .

3. Intecrpret productive society
(technology, automation, and cybcernation)

4. Provide exploratory expericnces with
materials and technologies as a guidance for
futurc career sclection.

. -
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Pro{'grams

1 1f administration accepts the
rccommended industrial arts program, then the
logical ncxt step is to organize a set of programs
for implementation. This in no' way is
confined to the recommnended new industrial
arts program. There must be stages of phasing
out the old and phasing in the new. There must
be a program dcsigned for funding this change
and thig could entail a program of building
modification or new building or additions.

_Further, there is the need to establish a

program of. in-service or university-based
up-grading program of industrial arts teachers
already employed and finally a program -of

_oricntation for the whole staff is mandated so

that thc proper goals and. programs of
implementation are understood and
implemented. The program of equipment was
left until the last to permit administrators. the
neccssary time and funding to  makc the
requisite’ trangition. Hardware can be phased
out and ncw hardware purchased as funds
permit with the objectives originally outlined.
This program is equally adaptablc to adults or
adolcscents, slow learners or fast learners, but
the software differcs, therefore a program of

“software and hardwarc purchase must be
. implemented and scheduled.

Establish a Standard of Performan(.:'c

No program is worthy ‘of introduction
unless a standard of performance is cstablished,
not only for the student but for the teachers
and thosc responsible for coordinating or
administering these programs throughout the
system. As in all good administrative practice,
feedback from the tcachers who will ultimately

“implement the program and a follow-up of

students subscribing to the program should be
utilized to establish a reasonable standard of

performance of introduction and up-grading of

the recommended program. This need for

fecdback from students and instructors should -

not be taken for granted or' dismissed too
lightly. - Evidenec indicates that many good

educational innovations have failed because a -

S0 st
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standard of performance and the complete
program was imposed upon the teacher without
the opportunity for feedback. This feedback
~ould result in changes, improvenments and
modifications beeause of loeal situations. This
feedbaek is predicated upon the often quoted
commnuncations paradigm of:

) Ideation

b) - . Encoding
¢) Trnasmission
d)  Decoding
c) .A'c.tion |

Meaningful actions concommitant with or
contrary to original program objectives
indicates whether administration is in fact
getting the desired results and whether the
instructor may be dcch0p|ng~a program
contradictory to the objcctives and in fact,
obviating the original dircction.

A

a) - ldcation
Accountability P

. Holding pcople accountable for a course
of action cannot be relcgated to a fact that they
possess a degrce or two or previous expericnce.
Organizations in our productive socicty have
discovered that institutions in the same busincss
providing thc same goods or services find it
nceessary to oricnt and indoetrinate all new
personnel. or incumbents to the new. program
and its rclative position to the rest of the

programs. It is crroneous and costly to assumc

that any teacher, new or expericneed, can or
will successfully implement or innovate without
the requisite, encouragement, counscl and
support of administrators. Therefore, the first
line of accountability in this industrial arts or
any ncw program introduction’ requircs
requisitc: administrative cncouragement and
follow-up to make accountability a meaningful
process. "

Review

This proposed program and every subcjet
cmatter  field should be  carclully
_periodocially reviewed for direction. This step
seems to be fairly common. What séeins to be
lacking is that administrators at any or all levels
who find it .necessary to change dircetion for
valid reasons do not make the nceessary
clianges in programs, standards of perfornzance
and areas of -accountability. This failurc causes

“more gricvances, apathy,”
perfonnance in school systems than all other
dysfunctional admjnistrative acts combined.

Many much of the
literature supports the above statement and
preseribes for all administrators the following
set of guidelines for raising the levels of

and

<and nedioere

rquar(,herq and

aspiration for all personucl:
a) Personal example
! . . Py
b) } Persuasion T
o
¢) {Con snstcncy in Iu,lmv:or
i
i' i ¢ e
d) ¢ I{cgular rvwards (not necessarily: - -
monetary) :
D) Emphasis upon positive discipline
) Emphasis on self-discipline

As a final note 'to all administrators,
consider the one room schoolhouse with onc
tcacher and eight grades. She was an interface
agent long bcforc we coined the phase. She
knew what was the content at each grade level
“in cach subject and also was cognizant of cach
student’s limitations and adjustcd her teaching
accordingly. 1 do not mecan that we should
revert. to the old red schoolhouse, but I do
‘strongly recoinmend that the least all school
administrators can do is see that all subject
matter is properly interfaced to accomplish
curricular and school program direction.
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As a very atal subsystem of the- total
cducation systeis the teacher can' cither be a
stimulator for new kn()wlcdg(:, idcas, successes
and ideals, or a harbinger  of  traditional
authoritarian miatner with very little leaming
taking place. I amnost concerned in this book
with industrial arts teachers. Many of them
have Wurkq'(l hard and very diligently without
the requisite encowragement  of  the
administrator, the assistance of the departiment
of cducation or the innovative  contributions
mandated -of universitics, They and others in
different subject arcas have made notable
contributions to education and their students.

“However, an equal number have been purveyors
- of mediocrity, paragons . of tradition and
. worshippers of the statns quo.

| have stated the case before, and | repeat
again that every ‘industrial arts teacher must he
a teacher-manager of his laboratory
representing a dynamic technological - 'society,
not a teacher of a very small seg‘r;fi'-,nl ol our
productive society and call this exploration, He
or she must possess the requisite skills that are

" current in our eybernated society. Not the

mimiery of words used in these technological
and material arcas, but be cognizant of the
rapid changes  that  are taking place - in
technology and their impact upon society and
the stadents as members of that society. It is
imperative - that all industrial arts teachers
recognize that all oceupations haye become

intellectualized. The main responsibility of the

current industrial arts teacher-manager is to
adquaint  the  students  with a. sampling of

-

materials and technologies so_that the other
academic subjects beeome more meaningful in
the school as well as in life  itself.
Teaching-managing s nol  training; - it is
educating, as an agent of the school board.
“Leave the training to the privale scetor who has

the narrow outlook on the world-we must.

coneentrate on the total “human being, not
objectively but subjectively because cach of our
students  are  individuals  with diffc::,'i?nccs

. immeasurable with the current state of the art.

I recently attended several conferences, one on
technological forecasting and one on the future,
I was the oniy industrial arts educator present.
How can we say that we represent the current
productive society when we are cither Lo busy
or ignorant of such conferences: explaining the

~latest in technological advances? Yes, we can

read about them, but how many of us do or
have the opportunity? Can we look to the
professional organizations, the departments of
education or the universitis for this assistance?
have stated my case and feel that as teachers of
industrial arts we should make our professional
organizations the viable spokesmen for. the
profession  with the courage lo assemble

significant  programs- of development . and -

intercst compatible: with -other professional
organizations. We, all industrial arts teachers,

. possess a need for achicvement and our

professional .organizations should acknowledge
our contributions and -their value from other

. groups..We are in an environment that eries out

for solutions to a muhiplicity of problems. I
believe-this can oceur among ourselves, Present
our subjeet matter field as indispensable to
education. We then can go aboul setting up a
higher standard of performance and with ample
fecdbaek if we will have a viable program and a
reeeptive  audience in~ the administrators,
departinents ol cducation and universities. |
present just such a program in the preceding
chapters and some new . methods of
implementing it. This programis not a. final
answer—there is no such answer to our rapidly
advancing dynamic technologies, but it has
been .accepted by students, parents,
administrators, and departinents of e¢ducation
and is currently used in at least one university.
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This is a. start.. It is preseriptive  not

proscriptive. There is plenty of opportunity to,

capitalize
upon our weak arcas and walk proudly with our
other academic colleagues. Remember the first
Russian sputnik and Awmeriea’s response to
more emphasis on math and science. That was
not all lacked—no
polytechnical aspeets of the-Russian system. A
polytecnie that gave meaning to science and
math and other. dl‘.(,lpllll(b I snggest that we
cannot do less.-

on our current slrcnglhs, improve

we - one

Students

{_§ - cveSTON

LERRN
EXPLORE
\Depis,
’ Fu’(URf;/

' L TTT—— —- o
The last subsystem in the total system of -
education, before entering productive society
are the students. They must be the last to be
faulted in any educational failure in socicty. In
fact; they are already in society and so much a -
‘part of the rcal socicty about them that many

et g

frm e ori T

et rALE T

teachers fail to understand * them, their
language, habits or values. | have assigned six
tasks to students, not as a model for finding the
P ultimate truth, but as an an attempt to provide
their gencration with an- opportumly ‘to
" hopefully improve upon our present generation.
This is not stated as an apology for my

i - generation. Evidence - indicates the  dynamie
effects of the sciences and technologies-of my
era. That ‘was my plea for introducing the.
' recommended industrial arts program.

i ' However, ‘'my’ generation has also developed

devices of all encompassing-doom, and products
_that may negatively alter our ecological balance.

mentioned  the

- many segments ol our socie ty.

It has also eglected to perfeet a social s, nee
with the
teed and understand
In fact, the
PERT chart at the beginning of this chapter
illustrates my point best. We have been cager Lo
fault lhe- student for failure and nc"lwlul to
examine closely the subsystéems that- have

with resul'  conmipatible physicai

seiemne,, B lailed 4

- contributed to his failure. | therefore strongly

_ knowledge, action or policies of the other .

< subsystems. 1 did say react, yes and dissent, but

rccommend tliat students question  teachers,
professors, parents, politicians, their peers .md
themselves in their seareh for truth and for
some solution to the problems con! nting
them now and in the future. 1 rurther
recommend that students react 1 o information,

not destroy. React with’ a purpose and
dircetion. If dircetion is not clear then the next
responsibility is assigned to students to learn.
Learn, not parrot back facts, but lcarn uy
asking - questions. It takes courage to ask -
yuestions-and to stimulate your pecers to do the
same. We cann.t look Lo history for answers Lo

many of our current and future problems. Seck

options,  alternatives for future action.
Our cybernated socicly poses a
man-scienec-technology constellation of

problems never before faced by man.

Therefore, all students must learn, to their best
abilities.. Don’t léave all the need 1o, be
stimulated to the teacher—this is being led.
Stimulate__yourself. . You- are in an age of

. geometrically c¢xpanding knowledge and you

should learn accordingly. I would be so bold as

" Lo suggest that you never stop learning and that

. proposed,

your formal learning subsystems may opcrate
twenty hours a day, six days-a-week and fifty
weeks each year for optimal usage by you as a
learncr, -whether an adolescent or adult. To
assist jn learhing, U strongly suggest exploration

with ideas and knowledge. That is why the -

recommended . industrial ~ arts program s
to permit you to learn by
exploration and the multiplicity: of interaction

of science-technology and man, the types of

" careers available to every student who is willing

to learn and has the courage to explore and
thus learn some more.
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Tt is iy sineere beliel that-students on the
North American continent today have greater
problems lacing  them  in the  future and
simultancously  the advantage of a growing
seience and technolegy, as well as an affluent
nwirnmm nt. to pemiit them, more than cver,

y pursue tiveir idicds and thereby framing a
'\lllll‘(‘ more . compatible  with  their desires.
However. I must caution, that yonth of today
can become as apathetic and traditional as
many adaft~if they don’t diligently attempt to
pursue their ideals, he masters of their future
fearning that

and  commit  themselves o a

im olves both the emotions and the intelleet.

Society and Rate Paywers

sl E']‘f

MoN - FRODUDI VA Yj’

WELFARE

CouTuRe

ST u“\ov&

| have referred ¥ossweicty through this text
and particularly the jimpact of teehnology,
- materials dhid science upan man in our eulure.
All, produl tive instituliems, services or preeducts
in our cunrent and mowke so in ourt (st
society, will be wenfrouted b thie
man-scismes-technology  trilogy. Tl awrrent

diglogue about man and his environment and
actions of scienee &nd technology give me great
will e
The ac stions of the youth and
concern of some adults tend to ameliorate this
fear. | do not envision the extensive leisure that
many forecast. So. much so that half of our
probable working population was never going
to be given an opportunity to work from (.l‘d("l‘
to grave. | believe the values in - socie l) will
some leisure time may be mldt'(l but
wholesale unemployment is not part of my
forceast, not only because of inereasing service
this continent, but-the increasing
wants of the .other 70% of the
peoples on ‘other continents. lsolationism is mo
longer a viable doctrine for whatever-reason.
Total global involvement is incvitable and
mandated, now and more so in the future
beeause of our improved connunications and
opefully,

means  of

doubts that any real “hreakthrough™
fortheoming,

change;

needs on
meeds and

transportation.
wnacceptable as a

wurs may become
resolving
differences. Our concern with the preservation
of every human being on the globe and the
raising of standards of living are scientifically
possible.  Our  lack of l(‘(.llll()l()"lCd]
understanding, humanly mlprobable now, but
with time, courage and wisdom, probably can
be accomplished long before the year 2000.

1 make one more plea for the ratepayer as
a subsystem in our society and in the education
of thr populace. Before we ask taxpayers to
contribute any more funds, subsystems of
parents, universities, departments of education,
administrators;, teachers, and students must

nake a greater effort and more efficient use of

funds already available.-1t is only right that the
ralepayer request, yes demand, better quantity

~and quality ol our cducational system for funds

expended. No extensive statistics need he
eited—thére is ample evidence that education
can be improved.in quality by a factor off at
feast 205 without the expenditure of an
additional cent of tax monies, It must be
remembered that in our culture, the suecess or
failure of the educational system or any system
will depend upon the wisdom of the people

using the system. Therefore, the effort of each
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direction, it will advanee. -

Kl

subsystem of education must be greater than
the sum of its components if our eulture and
sociely can improve and resolve the diffienlties
of the future. ’

LEPILOGUF.

Men and women who have the ability to
think ahlead, and the energy to pursue their
visions ol a brighter future for our socicty are
the men and women who provide the
momentum - which  keeps our  society
progressive. As long as any socicty has in it the
healthy growth clements to give
Otherwise
become unstable and fall apart.

The implication for educatars and persons
responsible  for the maintenance of our
cducational systems are obvious: in addition to
simply imparting knowledge, we must he
capable of sceing the future, at least to the
extent that we can qllap« our various types of
odu«.dllonal programs in dnllupdh()n of changes
that are already underway.

Applying the crucial observation to
industrial arts education specifically, we must
ask ourselves: “What dircetion are we providing
which anticipates tomorrow’s manpower and
social * needs on lh(: North
‘continent?”  §

An illustration of the changmg world of
work is the following advertiscment clipped
from a magazine: “WANTED: Man to work on
nuclear fissionable isotope molecular reactive
counters and three-phasc cyclotronic uranium
photosynthesizers. No expericnce necessary.”
What cducational program  would you
rccommend for the student who will answer
futurc ads like this? Would you label it
academic, vocational, technical, or commereial
pr«.parz;hon? What type of person would be
best suited to funclion in the classification
which the ad described? And speaking of
classifications, what type of classification was
it? You will probablyrecognizc that the person
.who would fill such a pOSlllOn would be
«descnbcd as a technician, a *‘grey collar”
worker. :

it some
it will

Amecrican .

The rate at which the world of work is
changing, and the extent to which technical
replacing " traditional
suceinetly pointed out by John L. R. Snider in
a paper published several years ago. 1le states

jobs are - skills, are

Athat forty thousand jobs a week are heing
climinated in the U.S. labor foree. This drastic
eradication of employment is oceurring in the
middle of a decade in which Snider estimates
that somie twenty-six million youngsters will be
seeking their first jobs. e further points out
that there is adanger, with all the jol
climination and the atténdant confusion, of
society  losing alghl of its own manpower
future. Spengler extrapolates this to its limits
and argues tha the propensity of our society to
became blinded te its own future ean lead ta
moral -decay and cmbroil it in carnage and
desecration,
western civilization. In short, the society that
cannot see its future has no future. Appl)mrr
the moral to ourselves as cducators, we must
face the fact that the future of edueation,
particularly  for industrial arts education,
depends on what kind of dircetion we give it,
Whether we are preparing our students to cope
adequately with the cybernated problems of
- the future is o question we must face squarely.

thereby  spelling the doom  of

\
h'llS'}‘AKI'IS OF THE PAST

As we scarch for the answers to our
questions in education, we will do well to look
at'some of the mistakes of the past. Perhaps the
development of cducation has not been the

* success which we sometimes think it has been.
One of the outstanding impedimnents of
education las been the histarical dichotomy
which has separated preparation for academic
'careors from preparation for what we call

“vocations.” It has been argued that slu(lymg;
for a vocation is inherently simple, in constrast-—
to the-complicated study of the scicnces and of
the ‘man. These arguments, of course, are
simply prejudices. If the study of man is more
complicated than studying for a vocation, we
must account for the fact that the literaturc of
antiquity (when men werc supposcd to be
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relatively,  ignorant)  veveals  a profound
knowledge and understanding of man.

There is nothing new about this type of
which  extolls  the

prejndiee scienees  and

humanities  and downgrades industrial arts
education. We need not go far baek into history
to find that the seiences tiemselves were at first

~despised by the intellectially naive and hated
by the superstitions who looked on scienee as
witcheraft.

What we need to

educational systems today is that any person of

average intelligenée can grasp the fundamentals
of the seiences and the humnanities as well as he
can_ acquire the technical skills of \m,.luonal
pursuits.

. Separating the two forms of education
shonld not he tolerated, particularly in a
democracy. A dichotomized education system
amouets to educational apartheid.

I maintain’ that the future for industrial

North  American
an be as bright as the future of

arts  education  on - the
Continent
However, educators

involved in industrial arts programs must not

scicnee  has -hecome.
draw an unjnstified line between education for
wigdom mnd education for voeations. A student
excelling only in academic disciplines _may

“hecome  as Iunclunmllv illiterate as a high
tel

school drop-out in our industrial and business

socicty of tomorrow unfess heacquires the skill
of applying those disciplines in our produetive
society. s
antenable as that of a student who will prepare
himself with manipulative skills that are rapidly
withont
proficieney in the academie disciplines.

position  will  be  equally as

hecoming  obsolete acquiring  a

WI NEED BALALNCED EDUCATION
consamt  in modern
literature on edueation is the evidenee that
students who possess a wholesome combination
‘of academic and manipulative and problem

The  foremost

recognize  in om-

demands that all citizens shall be contributing
members of our’ productive society.

Any which
reguisite preparation

system denies  students

academic bhecause  of
arbitrary administrative decision or academic
bias or bhecause of the relnetance to change
traditional teaching methods will turn ont to be
its own worst enemy in the decades ahead. No
student who hopes to he suceessful in our
productive socicly of tomorrow ean reasonably
expeet “to achieve - this suceess unless his
awareness of technology is aecompanicd by
optimal academic prcparalion,
intelligently to apply his knowledge toward
solving problems and seleet options in a-
cybernated productive society.

Nunc ol the problems of our productive
socicty ¢

_cnabling him

Lin an educational va(‘uum,,mul this
will become more obvions as time goes on. The: *
solutions to our technological problems require
liaison between educators and every scgment of
sbci('ly, from the government down to the
family, and these solutions will-not be found in
merely setting up isolated voe sational cducation
programs or institutions. The basic issue is not
the construction of an organization or system
just to cope with. eurrent and temporary
manpower problenis, but rather the provision
of greater aceess lo a meaningful cducation
itsell.  Unless wer: make a balanced, well
round(-d education available to more people, we
will continue to lag behind in the! fickd of
technologieal ehange,and we will fail Lo satisfy
the future manpower and social needs of the
North Anerican continent,

In teaehing North Amerieans to he free
and responsible citizens in a demoeratic society,
fet us not make the mistake of separating
vocational from liberal edueation, scienee from
the arts, philosophy from politics or education
from life: Let' us not go off halane¢ by
subseribing 1o innovations for the sake “of
innovatiens, or become technical barbarians by |
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’r sol\.'ing skillls ‘ni'u%u: the nrost rapid adjustments yielding to pressure groups represcnling

{ to job elassification changes. We can no longer specialized arcas of our cconomy. We must not

: categorize students as belonging o cither the shrivel when we hear a few people with small

elite or the less elite tract. The democratie minds and big voices denouncing progressive
Q framework in which our economy is growing up cducational ideas.
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et us understand that a student of
engineering or of poetry is lirst of all a person
and ounly after that a student. Whetlier he be an
engineer, a poet, or a businessman, he needs not
only a uscful form of knowledge and skill but
also a breadth of mind and depth of charaeter.

This  spirit  of human learning must
permeate . our  schools and unmiversities,
regardless of whether they are formally called
technical or liberal arts institutions; otherwise
we  will .producc experts, businessmen, even
poets, with a narrow ontlook, unaware of their
cultural heritage, incapable of making rational
choices, and intellectually  sterile. 1T the
technical and liberal academic snbjeets are
separated  sharply in our cducational
institutions, il cach subject remains unrelated
to its wider mieaning, they will remain separate
in the lives ol our graduates and thercfore in
the North American culture itsell. I the

nation is to survive and remain strong, students

must have an cducational system that is
thoroughly up-to-date. lLxperimenting  with
substitutes for intellectual training and calling
them vocational programs is not the. way to
bring our schools up-to-date. We must prepare
for comprehensive manpower development, and

this mcans finding wasy ol teaching .
.fundamentals more  thoroughly than cver

before, along with finding ways to give the

“youngsters in our-schaols proper opportunitics

to cxplore “the multiplicity of voeational
pursuits available to them in our exploding
dynamic socwty For a student, democracy
must inchide the right to choose his own carcer,
and Iu,rc the role of industrial arts education is
to help lnm choose wiscly.

‘tlie object of education' must be more
than just to reward youngsters with diplomas
for attending classes or for demonstrating

ability to parrot back facts; the objcet must be

morc than just to rctain a scleeted few of our
citizens in institutions, supported by all of our
citizens, to pursn¢ what they may call pure
knowledge. The object must be to produce
cducated men and women, cnough of them,
cducated well enough, to meet the needs of our

modern: society. Evidence indicates that Canada.

and the United States among the nations of the

world, have an enviable amount of “lead time™
il they wish to be more than just a world
fountain "ol materials or an assembler of
prefabricated parts. But we must begin now to
use this lead time. We should be working
towards tripling the number of graduates from
onr high  scheols, technical institutes and
universities, without szuzrifiéing standards.:
Accordingly, my rccommendations  for
strategics start with the proposal that we try to
find ways of providing all our students with an
educational environment which provides proper
emphasis on academic disciplines as well as
voational pursuits. Secondly, I recommend that
we do some research on the mobility factor
which it scems many occupations of the futige
in our technological society—will feature. We

“inay have to develop it our students the ability

to anticipate oceupational changes  which
accompany technological changes, and to make
intelligent vocational choices accordingly. In
|im' with lllis‘, | ru,onmwnd‘ we . do some

vposl-sou)ndary level, ()f a core ol Sl\llh dll(l

teehnological awareness aimed -at helping the
worker of the future to make the neeessary
trausitions in his oecupation or profession. The
transitions which may he re quired can bhe made
most  cfficiently and effectively when the .
student has beén provided with the neeessary
basic academic’ and problem-solving skills and
concepts introduced in the reconunended
industrial arts program.

.A‘U TOMATION, PRODUCTION AND

MANPOWER

" . [N

Fhere are two  ways of looking at
automation, or perhaps wc. should say
historieally there are - two stages in the

-development of automation. First, we have the

antomation’ which stems from assembly line
production. This is a“process with cffeets not
unlike those ~ expericnced during the - first
industrial revolution, when crafts broke down
into simple -activitics and it beeame possible for
the unskilled workér to be included .in the
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“introduced  a

- 18 30).

industial - world, Secondly, however, while
automation hirohe down the skilfed cralts into
simpiu, repetitive tasks, it then led to computer
technology and all the recent ramilications in
this area _such.as numeric control 'm;u:_hin'("'.‘\ and
refated “elamorous and hylirid techinologies, .
When we fook at.tns, we draw qull(- a different
conelusion - about  the nature of work. While
automation simplified soine traditional shills, it
much . more . vast  area of
technofogy which again minimizes the need lor
waskilled menial activities and-cre ates \\urI\ that
is qpnte comples in nature,
Effort= to adjust  onr
automation are hampered by the problem that
lar luujm;m'\’ prople still consider the u_ssclml)l_\'
fine the prevailing svimbol of

“socicty Lo

Fathees stll tell “their sons, or snggest hy

implication, lhal extensive  schooling s
Again  the  cexaiples  and

expericnees of the past .nr( pour predictors of

ENRCeessary.,

the future, and a good corrective step we condd
tahe would be a considere d Ceampaign Lo, rid
ourselves of the .|w-m|)|\ Im(- as the pr(-\'.ulnw
-generational

svinhol  of .mlonmllnu.; int
intragene rdlmn.}l

As’

Meerne (| .uid

advice pl('cl'l('.ll('(l o

experience is " not: dl\\.l\' "uml .ulvu e

cducators  we nm~l “he

continually aware that;” Re (Io nul .lll(-mpl o i

~design any (-(lm.llmndl pru"r.nns lur llu- n(-\l

generation hased \()I(‘I\ on, sthe (.\p( rie mv or
small modification 61 the previons gene I‘dll()ll

© We must alm be alert to the fact that the
: demands  that*
vocitional preparations must, not be confined
to the acquisition of skills, but along with this -
there skills
themselves. The coneern we shonld have in this
recentd’ sla_l(‘nu‘nls
coming from various seientists to the effect that

changing nalnrt' ol \\(')rI\

must he an impravement  of

respect s indicated Dy

impending changes i skill coneepts will be o
radical - that  forty years [rom now . the"
traditional production worker who nl'wrulus a
machine or scientific academician will be as
much a fossil as the hand weaver has heen sinee

Today we still distinguish between skilled

johs and jobs which are nn.s.lull( d or repetitive,

hetween office waorker and factory worker;

204

_erafl-oriented.

Deen called the
“and  subordinates

hetween white collar and blue collar (or grey
collar and wo collar). Fifty years from now all
repetitive jobs will he unskilled, As.we attempt
to design educational programs for our youth it
is inperative. that we appreciate the changing
nature ol productive institntions  in - onr
productive soiely. Burch of Fortune Magazine
recommends that 70% of our work loree by
F990 will b used in service ocenpations.
Current  literature. deseribing  the  rapid
changes in our technological society, with the
new skills and
p..ltl(.rn., presents  some

worthwhile observations for educators. For

mlrmhullunul new l(‘chnulu«ru
new nrgdnu..:llmml

example, consider the organizational strucbire

‘ol a (_\’};ittilbl industry at the turn of the century,
automabion: ™ vas sel up . aceording to the

“scientific
management™ rules preseribed by Frederick
Taylor. This type of management, in terins of
authority confignration, was the
“owner-manager’”  type. Anthority  was
dominant and communication was downward.
The kind of technologivs most prevalent were
The, most  predominant  ethic
during this era of management was what has
“protestant ethic”—superiors

alike  subscribed to  the

. plnlmopln’ llml it was good to work and it was

smlul nol to \\()rl\. Furthermore,  both
labor subscribed to  the
theory that the worker was

umlrlbulnw his labors for a return of monics

nmn.l"uncnl and
“o ‘ommn(‘ wman”

and for no other personal satisfaction.

Now let us move in the continuum of time
to ahout the 1930°. While this separation in
time was not  elear-cut, there were some
prominent factors prevalent which wake it
convenienl to identify typical management in
the thirties as the “human relations”
nanagement.

type of
This was stimulated principally
ln the Hawthorne studics and previous studics

t France, Germany, and Britain. 1t was the
lim(: of the great depressioi;” sociology was
beginning to move into the foreground, and the
new type ol management was emerging. The
worker no longer looked upon the manager or

the owner as llu- infallible leader who had all
‘the answers. The (-m('rg,uw type of management

was often referred to as the “professional

Aype.” The owner-manager or the son inheriting

.
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a  business  was rapidly disappearing.
Teehnological changes left the ecraft-oriented
types of operation behind as  outmoded.
Employees could no longer look on their own
operations in terms of completed products as
the crafts became  subdivided into  smaller
occupations featuring production lines and
semi-production  lines. Management had to
change too, with the realization that they could
not just communicate orders downward hut as
their” organizations grew in- complexity, they

“had to rely upon larger numbers of specialists

within their  organizations to  keep  the
operations  functional  and 'profiml)lc. So

" communications  began o go upward and

horizontally as well as. downward. Inereascd
anthority was given Lo technical and scientific

~—--personnel. Aloug with all this a new social cethie

evolved—employees began to consider the right
to disagree with management as a personal and
institutional right, in contrast to the old ethic
that the workers were to believe their managers
and to carry out thvlr orders implicitly.

_Now let us move into the nost recent type
of ‘management which has comc into being with
the mlroductlon “of what we call
“cybernation.” *This term  denotes * the
ullll/,_gtm)n‘()'f automated,
mechanically-operated - equipment  combined
with “the deeision-making capabilitics of
compik[oré Now' machines are making decisions

for usysand we are b(,gmnmg, to wonder whether

tcchnology has advanced to where it is the tail
that wags:.the dog. Computers are chall(,nglng

and changing organizational structures and:

authority configurations.. The work - which
inspectors did under the scientific . and human
rclations type of management is jiow done by,
machines which maintain rchalullly control.
What scems to be happening now is that lhc
individual is being lost in _the shuffle.
Everything is institutionalized. Responsibilities
and problems are no longer personal, they are
institutional. Authority now does not rest
exclusively with management, but it rests with

institutions such as the law, the union, the

communily, cducational enterpriscs and the

. government.

Another change in management is the néw
interest in - education | and * the consequent
emphasis being placed on its importanee. This
rinchides internal company training programs.
Training and retraining are be coming a way of
life in industry and business. Rapidly ehanging
teehnologies, machines and  processes make
lraining progfums mandatory. )

“RESEARCIFAND DEVELOPMENT

' have. had a broad look al the changing
nalurc ol our work foree and suggested that
cducators must anllup.ll(' Lhang(-s in
occupational skills as our technologies advance.

We have identified the major movements in.

business and industrial management since the
turn of the century. Now we must consider
another important facet of this whole picture,

namely, rescarch  and development.  Often

regarded as 2 single  phenomenon  and
abbreviated as R&D, research and development
in our prodll(‘llv(‘ institutions is a(-(vlt.r.llmg
technological changes to such an extent that

there could be serious soc iological repereussions -

unless we anticipate: the changes and prepare
for them. The creation of I\nowlcd"c fostered
by our socicty’s institutions, is no Iong('r left to
chanee, nor is it merely a by -product of other
funetions such as teaching or management. Vast
areas of knowledge, accumulated over many
“years, -form the basv from-whicli new fields are
"being explored. Our productive institutions arc

investing increasingly more titne and: talent in.

the development of knoweldge, and specialists

in the -various arcas of knowledge and are
coneentrating  on ‘the utilization of this -

I\nowlcdgc to bring about increased producllon

-A steady stream ‘of_inventions is coming

from our large mduslrla] and business
laboratories. Many of thesc inventions are
predictable long before they. materialize, but
time itsell, in. terms of the: lag bctwccn

“discovery and use, is being predictably

shortened. It has been: pointed out that 112
years - clapsed between the . discovery  of
photography and its commerlcalwatmn but the
corresponding time lapsc for' the telephone was
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only 50 years, radio was 35 vears, radar 15
vears, Lelevisic s oo ovears, bt it took only six
__\ﬁ~:1|‘.~ for th siax Tomb 1o beeome a reality
and five L sres e Gansistors (o find their way
feom laboesor: o market, and three years for
mu'ru-mmlm.n'r/,uliqn. '

Research and’ development i= a social
mstitietion devoted to putting new knowledge
to wark in the market as toon as possible, Tn
short, thix dyvnamic institution ix devoled to
collapsing  time and  aceelerating
lead 1o q-\|urri|n1-'uling,‘:uul linally development.
The -feasibility  stage ol research represeots
altempts to discover as rapidly as possible,
whether  cevtain eflorts have  ceonomie
potential. Onee this potention’ is ascerlained,
then the developmental approach is applied to
ascertain what  (unctional  and  marketable
prototype can be developed. In the third phase
the prototype is further developed to fitinto a
multiple production type of frame \s(nl\ .nul
empirically vahidated,

The ontstanding changes in our productive
Jinstitutions which have come about sinee the
tuen of the century, and which | have reviewed
bricfly in terms of both ﬂmnugmnunl and labor
development, along with  the dynamic and

increasing role which research and development

i assuming in bringing about teehnological
mukus it mandatory that educators
“themselves very

changes,
concern scriously  with
d(-swnuw d(l('([lhll(‘ |n(ln~lrml arls prograns_ for
students  who  will =oon enter  the North
Awerican technical and professional inanpower
pool.  This  cducational  planning  and
progranmming must start right dowu at the

secondary school fevel.

ALBERTA  UNDERTARES A RESEARCH
PROGRAM

The Department  of .
Vocational lducation at  the "University -of
Alberta in - Edmonton, Alberta,
engajred in a rescarch program which secks to
; ‘ol the rapidly  changing

Canada, is

tuke  cognizande

characteristies of our productive society, some”

chunger
Research begine with feasibility stidies. which_

Industria]  and .

grs

A Tour-phasce
education program hax been sel up which

ol which T have outlined,

complements regular and traditional academic
programs, and which encompasses the junior
and senior levels of high sehool This four-phase
program. whicli has now heen in effect for
~even vears, enthodies a great deal of research.

Phase 1 designed for cighth grade junior
high =chool boy~ and girls, exposes thestudents
to machines, material~ .nul |nrm'<-:~(--: TS
activities incorporating the lields of certamies,
araphic arls, metals..
naterials Lesting,

plasties, woods  and

Phase 11 ol the  program
voungsters Lo seven  technologies,

CXPOses
including
graphic
ummmnu,dllun.s, power. power  transmission,

compulters, clectronies,
mechanies and electricity.

‘designed for tenth
takes into account the social aspects of

The - third  phase,
graders,
current developments in onr pr()dn(,ln ¢ sociely.

~

The various types of productive institutions in

society are examined in terms ol authority

configurations, " communications
decision making

processes,
processes  and  how
organizational theories are implemented. An

interesting challenge here is to impart to the

youngsters the demands imposed upon all levels
of  cemployees as  they
technological

function - in a
environment, These  students

rapidly discover whether they wish to comply

with " or resist the- numerous technologieal
demands which are being made.

Phase IV of the pr()gruuf features a cluster
of the previously snunerated arcas that reflect
the: individual student’s interests and abilities,

This-stage leads on to higher levels of learning

in much the sune way as high school seience
brances out into chemistry, physics and biology

< at the university: level,

ach phase. ‘of this education program is
subjected. to the three kind$ of research, or
research-in its three ph.l\(‘\, which | outlined in
connection with rescarch and d(\(-lupmt nt in

Dusiness and mdu~lr) viz., leasibility ~lmln~ .

developmental and  experiemental.

The program has  yielded  encouraging
discoveries  aboul  shidents  conlronted  with

206 .

e b P £ R 5

R IR




;
4
R
it
i
H

voeational choices, and it points up particularly
the yalue of «nu)umﬂmg them to use their own
initiative  and - to express  their  personal
preferences in a democratic way.. This, of
course, does not negate the need for guidance,
it simply provides the guidance counsellor with
valuable indicators to help him carry out his
advisory tasks. The program is conducive to
identifying those limitations of students which

might inhibit the acquisition of performance

skills in certain arcas. Low achievers and the
high aehievers ean be soried ont on the
elementary  plateaus of the program, and
academic  deficiencics can be diagnosed and
corrected.

Students exposed to this program as a rule
cither maintain the plateau they have reached

or Gubs(-qucnlly improve Lo varying degrees in-

their academic ficlds. In contrast, control
students not exposed to the program show an
almost invariable dip in their academie gronp
profile in all classifications. ]

By altering teaching methodology and
introducing technological teaching aids for low
acliicvers, we have found it possible to maintain
their academic grade averages at par with the
rest of the elass. Deviees we are using include
taped instructions for  the poor reader,
bighlighting areas in which he is experieneing
deficiencies, so that by persistenee the low
achiever can grasp concepts and technical terms

which the average achicver absorbs more -

readily. The Mark I Autotutor is another
device whieh has heen a distinet advantage as a
supplementary teaehing aid. 1t permits ‘the
presentation of a considerable. amount of
eourse content over a relatively short period of
time. .

Anotlier aspeet. of our cxperlm('ntdl
approach in this laboratory program which
should be pointed out is that the instructors
have modified their teaching methods to make
them more like management techniques than
leeturcs. Classes are carcfully organized | to
permit students to apply their own intelligence
to solving problems and -carrying out
assignments. The student is encouraged to learn
by experimenting.

Disciplinary problems usually posed by

low achievers in a classroom have been

207

minimized in-our laboratory. The prineipal
reports a pronounced absence of disciplinary
problems, while the low achievers in the control

group present pretty well the usual munber of

problems.  Evidence  indicates  that  better
Iulmralory orguni'/aliun of matrices reflecting
arions levels of ‘experience overcomes most
(hsuplnmr\ problems.  In  other  words,
assignments for low achievers must be geared to
their capabilities but yet present a challenge.
Learning experiences of both low achievers and
more advanced students must resull in an
ade (||mlv sampling of cach activity and a sense
of accomplishment in order to be satisfae tory.
This aspeet of our program arose in part from

eriticisms levied by business and ‘industry, and

subsequently identified by Franks and the

M.LE. group, that students must be exposed to
a more intelligent and challenging environment
aljunior and senior highschool levels.  Phere s
every evidenee to indicate that the' majority of
students arce not myopie creatures by nature.
They are not content to Keep chipping away at
monotonous little bits of knowledge, but they
will reach cagerly for mLLIILeluai goals of
promise if we  give then  the
opportunity. The ereative limitations of our ¢ra

greater

are not inherent in our youth. The fault lies in
cducational systems which close the shutters
and" batten the hatches against learning
cnvironments that might present challenges.

In conclusion, may 1 quote Dr. II. S,
Broudy, an internationally-known Professor of

- Philosophy of Education and who told a group

of educators at a conference in Ildmonton, “'If
it takes a ton of. paper to make a'ton of stul, it
will ldl\(‘ more and more knowledge about the

~world lo understand the world of work, and it

will- take cven more if edueators asp|rL to
anything more than catehing up with the
dynamies of cconomic change. We are, all of us,
therefore, condemned to develop our powers of
knowledge and wisdom to a degrec hitherto
believed to be impossible for the cominon man.

Strange as it may scem, it is the machine that -
-may in the Iast act foree us to becomL

emm(‘nlly human.”
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